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Nein Grinden 
Der Bearinks 
Ven Greasen 
Mit Archer 


Hydrofol Acid 51 ist Bearen der Wearen 


Upstanden unter stressen! Greases made with 
Archer’s grease grade Acid 51 have toughness that 
stands up under stress. They inherit it from the 
arachidic and behenic acids this hydrogenated 
marine oil acid carries. These long chain acids 
(C2 and C2) also tend to keep grease from separat- 
ing under prolonged punishment. 


But das ist not alles! Hydrofol Acid 51 means 
versatility in any language. With arachidic and 
behenic acids, it combines fatty acids with chain 
lengths starting at C\4. The result is a base ideal for 
greases that must lubricate efficiently under a broad 
range of mechanical and environmental conditions 
... mit out wearink der bearinks. Extreme pressures. 
High temperatures. Contaminants. Shock loads. 
Shearing and squeezing actions. Especially recom- 
mended for automotive wheel bearings and indus- 
trial machinery bearings. 


AXIOM: Ven Shooten for der Toppen, to Archer der Order Given. 


Hydrofol Acid 51 is readily soluble in petroleum 
oils and most solvents. It resists oxidation and con- 
tains no polyunsaturated acids. Unt it’s soeconomik! 
Its versatility lets you simplify your raw materials 
inventory, and thereby cut expenses. 


Vant der zientifik scoopen? Den writen soonish 
to unter addressen. Technical data and research 
samples will be sent to you. 


SPECIFICATIONS 
51-53°C 
197-202 
lodine Value 
Calculated Molecular Weight 
Color 514” Lavibond 
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THE COVER 


NLGPS “little man” goes western 
as the Grease Institute moves to 
Texas for its 29th Annual Meeting. 
We hope to see you in the new “Oil 
Capital of the World” beginning 
October 29 and running through 
November 1. Things get started 
with an exciting “Mr. and Mrs. 
Early Bird Reception” (note the 
hosts on page 197), and all of the ex- 
perts (shown beginning on page 
198) take over then, bringing you 
the latest developments in the world 
of lubrication. There’s plenty for 
the ladies to do during the meet- 
ings, so bring them along for the 
time of your life in Houston! 


The NLGI SPOKESMAN is indexed by Industrial Arts Index and Chemical Abstracts. Microfilm copies are available through University Microfilm, Ann 


Arbor, Mich. The NLGI nor 


ponsibility for the stat ts and 


advanced by contributors to its publications. Views expressed in the edi- 


torials are those of the editors and do not necessarily represent the official position of the NLGI. Copyright 1961. National Lubricating Grease Institute. 
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FDA Hazardous Substances Labeling Regulation 


The new FDA Hazardous Substances Labeling Reg- 
ulation could have a very profound effect on your 
present method of making, packaging and selling 
grease. For this reason, | am briefly outlining below the 
objectives of the new regulation, its possible effect on 
your business, and what NLGI is doing to relieve a 
potential industry hardship. | know you will want to 
study this regulation further so as to be better prepared 
to cope with it in the future. 

Objectives 

The new regulation is intended to control the sale 
and distribution of hazardous household products and 
to assure the consuming public that the labeling of 
hazardous products will ‘be uniform and adequate with 
respect to individual materials. One part of the regu- 
lation became effective February 1, 1961. This part 
includes highly toxic, highly flammable and flammable 
materials. Another part of the regulation, dealing with 
toxic substances, irritants, extremely flammable and 
flammable substances, strong sensitizers, will become 
effective February 1, 1962 The complete regulation 
is intended to protect the welfare and health of the 
consumer using products which come into the house- 


hold. 
Effect On Petroleum Industry 

\ny package used for petroleum products that finds 
its way into the household must be suitably labeled if 
it contains a hazardous material. This means that the 
package contents must be tested for tONXICIty by meth- 
ods prescribed in the regulation. The cost of determin- 
ing the toxicity of any lubric: ating grease could be very 
high and may result in product reformulation or even 
cancellation. The use of poison labels, particularly those 
illustrating skull and crossbones, or other warning 
identification, may discourage product purchase and 
use. Oil companies who have nontoxic products would 
tempor: arily have a market advantage over those who 
do not have such products. An added marketing ex- 
pense may be incurred by use of special package and 
carton labels, thus reducing product realization. 
What NLGI Is Doing 

July 13, your General Manager appeared be- 

fore the FDA Commissioner to ask for relief from 
the regulation as presently worded. He supported the 
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By F. R. HART, President 


formal statements the industry filed with FDA on this 

regulation and stated in part: 

l. Lubricating greases are not considered to be home use 
products, 


. If warning labels are needed for packages filled with grease, 
they should be affixed to the small packages only. 
3. Warning labels will not stop people from eating lubricating 


grease if they do not read or understand the wording in the 
label. 


+. Any label adopted should be of a type that will nor con- 
flict with brand names, product use instruction or oil com- 
pany signature. 

3. He asked that the present regulation be modified to remove 
an industry hardship; also that a revised regulation, con- 
taining these proposals, be submitted for public hearing and 
that no positive action be taken prior to February 1, 1961. 
The FDA Commissioner agreed to postpone penalty 

provisions until February 1, 1962 with respect to all 
hazardous substances except those which are highly 
toxic, extremely flammable and flammable. The Fed- 
eral Caustic Poison Act remains in full force and effect 
during the period of this extension for any article 
atfected thereby. 


An up-to-the-minute report W ill be made to the 
membership by an expert on the subject, at the Annual 
\eeting in Houston. 


Conclusion 


On August 12, the FDA granted relief to the extent 
products ‘intended for industrial use only, are not 
subject to the regulation if and when they are taken 
into the home by a serviceman or misappropriated by 
an industrial worker for his own use. Under the law, 
the phrase, “for industrial use only” may be used on 
hazardous products, thereby avoiding the use of more 
cautionary labeling. However, the marketing of a 
product so labeled must be restricted to industrial ac- 
counts only. 


Relief was also granted to the extent that the full 
warning statement as set forth in the regulation need 
not appear on the main package label panel, also, 
greater flexibility is permitted in the selection of tv pe 
size. Company literature has been defined to include 
only that literature containing directions for product 
use. No change was made in the limits used for de- 
fining toxicity. 
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MOLYBDENUM 


Molysaltide' News Digest 


CLIMAX MOLYBDENUM COMPANY, a division of American Metal Climax, Inc., 1270 Avenue of the Americas, New York 20, N.Y. 


EDITORIAL PAGES OF LEADING TRADE 
MAGAZINES FEATURE MoS, INFORMATION 


Higher temperatures, lower 
temperatures, greater pressures, 
longer lubrication life, all have 
combined to focus more atten- 
tion on the uncommon lubricat- 
ing values of molybdenum 
disulphide. 

That’s why editors are devot- 
ing more and more space to 
descriptions of what MoSe can 
and cannot do. 


| 


One article tells how MoSe pre- 
vents harmful friction in brake 
linings. Another discusses its use 
as a compressor lube substitute. 
Still another reports on tests of 
epoxy-resin compositions con- 
taining high concentrations of 
MoS&:z for industrial use on bear- 
ings, seals and friction strips. 

Press fittings, wire drawing, 


| cutting tools, ball joints—there 


Proof of MoS,’s High-Pressure Properties 


Photograph above shows mild steel 


test pins. No. 1: Unused pin, No. 2 | 


(lubricated with mineral oil and 
Molysulfide) and No. 3 (with Moly- 
sulfide bonded coating) were sub- 
jected to rotating pressures between 
bearing halves. Both were elongated 


and extruded without galling, seizing, 
or weight loss. No. 4 shows typical 
failure with conventional lubricant. 
Note that the key sheared off and 
pin and block were galled and seized. 


When writing, refer to CL-118 


are MoSe stories about these 
uses, too. 

MoS&:2 as a solid-film dry lub- 
ricant has been the subject of 
several articles. One details high- 
temperature properties; another 
describes a new bearing design 
that can increase bearing life as 
much as 450%. 

Write us for a complete bibli- 
ography of published material on 
molybdenum disulphide. 

P.S. Climax publishes a news- 
letter that describes even more 
uses. Let us know if you’d like 
your name on the mailing list. 


When writing, refer to CL-116 


Use of MoS, 
Paste-Type Concentrates 
Shows Growth 


These lubricants, containing higher- 
than-usual amounts of Molysulfide, 
first proved their value in press fit as- 
semblies of pump gears and shafts. 
By completely preventing galling and 
seizing, and eliminating bent shafts, 
Mo&: saved one company $1,821 an- 
nually on that operation alone. 

The use of MoS, then spread to 
pins, engine block studs, and threaded 
connections, where not only ease of 
assembly but ease of disassembly is 
important. 

Today, Molysulfide paste-type 
concentrates have proved to be the 
most versatile of MoS, lubricants. 
They are particularly effective 
wherever high load conditions exist— 
on splines, universal joints, ball joints, 
sleeve bearings, and machine ways 
and as wear-in and drawing 
lubricants. 


When writing, refer to CL-117 
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NLGI's Little Man 
Named “Otto Chekup” 


“Otto Chekup” is the new name 
for NLGI’s little man, the registered 
cartoon-type character introduced 
early this year by the Institute, to 
tell the car care story at a glance. 

A naming contest made the de- 
cision difficult, instead of easy, as 
originally envisioned .. . over 100 
descriptive names were submitted 
by men of the lubrication industry, 
and each had merit. The judges’ 
final decision was even more diffi- 
cult when it is realized there were 
eleven entries employing a varia- 


GIVE YOUR CAR A LIFT 


FOR SAFETY, COMFORT & SAVINGS 


tion of the name “Orto” alone. The 
winning name was one of five of- 
fered by W. W. Whyte of Texaco 
Canada, assistant manager of adver- 
tising and sales promotion, in Mon- 
treal. A check for $50 was awarded 
Mir. Whyte follow ing acceptance of 
the name at the recent Institute 
Board of Directors meeting in New 
York City. 

“Orto thekup,” both name and 
figure, will continue to strive for 
n.otorist attention, to get the auto- 
mobile up on the lift, and for lubri- 
cation at regular intervals. 


American Grease Stick, 
H. W. Stratford Co. 
Join NLGI 


American Grease Stick company 
of Muskegon, Michigan has joined 
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NLGI as an Active member firm. 
Leo S. Rosen, sales manager, will 
serve as Company and Technical 
representative to the Institute. 

H.W. Stratford Co., Inc. of Kan- 
sas City has joined NLGI as an As- 
sociate member firm, as a supplier 
of equipment for manufacturing 
lubricating greases. H. W. Stratford 
will serve as Company and Techni- 
cal representative. 


Coates Resigns From 
Board of Directors 


The resignation from the NLGI 
Board of Directors of John J. 
Coates, Humble Oil and Refining 
company, Everett, Mass., was an- 
nounced by F. R. Hart, NLGI presi- 
dent. A change in responsibilities 
with his firm brought about Coates’ 
leaving the Institute. 


J. J. Coates 


Coates was elected to the Board 
in 1959 and has served on the pro- 
duction survey, chassis lubrication, 
publicity and program committees. 
This year, he was chairman of the 
membership committee and a mem- 
ber of the executive committee. 

Replacing Coates as NLGI Com- 
pany representative from Humble 
will be C. E. Smith, Jr., product co- 
ordinator, industrial and specialty 
sales, of the Humble marketing de- 
partment in Houston. 


Name Representatives 

Cities Service Oil company of 
New York has named Harold F. 
Jones, manager of lubricating oil 
sales, to serve as NLGI Company 
representative. 

Riley Brothers of Burlington, 
lowa has named Philip Zentgraf as 
Technical representative to NLGI. 


Revised NLGI GLOSSARY 
Now Available 


A revised NLGI Gtossary of 
terms and definitions relating to the 
lubricating grease industry is now 
available from the national office of 
the Institute price per copy. 
fifteen cents. The second edition 
has fourteen newly-approved terms 
and, with previously authorized 
definitions, now offers a total of 
more than 60 terms and definitions. 


F. C. Kerns 

Mr. F. C. Kerns, a longtime mem- 
ber of the NLGI Board of Direc- 
tors, a past president (1941), and an 
Honorary Member of the Institute, 
died August 25 after an illness of 
two months. Since his retirement 


F. C. Kerns 


from Texaco, he had made his home 
at Gillette, New Jersey. 

One of the men responsible for 
founding NLGI, Mr. Kerns served 
as a Board member from 1934 until 
1950. In 1955 he was made an Hon- 
orary Member of the NLGI. 
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Dropping point test shows how greases react to heat. Beaker fluid has been heated to 390°F. All greases tested except Darina 
(second tube from left) have passed from solid to liquid state. 


BULLETIN: 


Shell reveals the remarkable new 


component in Darina Grease that helps it save 
up to 35% on grease and labor costs 


Darina® Grease is made with Microgel*, the new thickening 
agent developed by Shell Research. 

Darina lubricates effectively at temperatures 100° hotter 
than most conventional soap base greases can withstand. 


Read how this new multi-purpose industrial grease can help 
solve your lubricating problems and even save you up to 35% 


on grease and labor costs. 


HERE Is no soap in Darina Grease. 
"To soap to melt away —wash away 
—or dissolve away. 

Instead of soap, Darina uses Micro- 
gel—a grease component developed 


by Shell Research. 
What Microgel does 


Because of Microgel, Darina has no 
melting point. It won’t run out of gears 
or bearings. 

Compared with most conventional 
soap-base greases, Darina provides 
significantly greater protection under 
adverse service conditions. 

Mix water into Darina and the 


grease does not soften. It shrugs off 
water—won't emulsify. 


Resists heat 


Darina will withstand operating tem- 
peratures 100° hotter than most con- 
ventional multi-purpose greases. It 
cuts leakage and reduces the need for 
special high-temperature greases. 

Also, Darina resists slumping, thus 
forming a more effective seal against 
foreign matter. 


Saves money 


Shell Darina can reduce maintenance 
expenses while it protects your machin- 


ery. Savings of up to 35% on grease 
and labor are quite possible. 


In some cases lubrication intervals 
have been extended to double what 
they were before. Less grease is con- 
sumed and less time consumed apply- 
ing it. 

For details, see your Shell Repre- 
sentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, New York. 


*Registered Trademark 


A BULLETIN FROM SHELL 
-where 1,997 scientists are helping to 
provide better products for industry 
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Future Meetings 


OCTOBER, 1961 

17-19 ASME-ASLE Lubrication 
Conference, Hotel Morrison, Chi- 
cago. 

18-20 Packaging Institute, 23rd An- 
nual National Packaging Forum, 
Biltmore Hotel, New York City. 
OCT. 29 - NOV. 1, 1961 NLGI An- 


nual Meeting, Rice Hotel, Hous- 
ton, Tex. 


LUBRI 


Makers and Marketers of 


Mobil 
Automotive 
Products 
Mobil 
Industrial 


Oils and Greases 


150 E. 42nd STREET 
NEW YORK 17, WN. Y. 


NOVEMBER, 1961 


6-7 Petroleum Packaging Commit- 
tee, Packaging Institute, Fort Shel- 
by Hotel, Detroit, Mich. 


9-10 SAE National Fuels and Lub- 
ricants Meeting, Shamrock-Hilton 
Hotel, Houston, Texas. 


13-15 American Petroleum Institute 
Annual Meeting, Conrad Hilton 
Hotel, Chicago. 


26-Dec. 1 ASME Winter Annual 
Meeting, Statler Hilton Hotel, New 
York. 


JANUARY, 1962 


8-12 Society of Automotive Engi- 
neers, Annual Meeting, Cobo Hall, 
Detroit, Mich. 


21-26 ASTM Committee D-2 meet- 
ing, Chase-Park Plaza Hotels, St. 
Louis, Mo. 


FEBRUARY, 1962 


21 NLGI Board of Directors meet- 
ing, Sheraton-Cadillac Hotel, De- 
troit, Mich. 


APRIL, 1962 


2-3 National Petroleum Refiners 
Association, Spring Meeting, Gra- 
nada Hotel, San Antonio. 


MAY, 1962 


22-25 API Division of Marketing, 
Midyear Meeting, Queen Elizabeth 
Hotel, Montreal, Canada. 


OCTOBER, 1962 


16-18 ASME-ASLE Lubrication 
Conference, Pittsburgh Hilton Ho- 
tel, Pittsburgh, Pa. 


21-24 NLGI Annual Meeting, 
Edgewater Beach Hotel, Chicago. 


NOVEMBER, 1962 


25-30 ASME Winter Annual Meet- 
ing, Statler Hilton Hotel, New 
York City. 


MCGEAN 

30% LEAD 

NAPHTHENATE 
ADDITIVE 


Consistently uniform in 
metallic content 
and viscosity 


3 ti 
Fully clarified by filtration 


idizi - contains 
Non-Oxidizing ---°° 
no unsaturated soaps 
* 


Free from low flash 
constituents 


GEAN 


THE McGEAN CHEMICAL COMPANY 


1250 TERMINAL TOWER 
CLEVELAND ‘13, OHIO 
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THE PRODUCT: 


THE USERS: 


THE PROOF: 


SANTOPOIDe 23-RI 


field-proven additive for 
multipurpose gear oils 


Santopoid 23-RI formulations meet the requirements 
of automobiles, trucks, heavy equipment, all types 
of military vehicles. 


Multi-Functional: Requires only 2% by weight for 
mild EP; 5% for MIL-L-2105; 9.5% for MIL-L-2105B! 


Unexcelled: For extreme pressure, anti-wear, 
lubricity, anti-rust, foam stability, and base 


stock compatibility. 


Discerning gear oil producers 
Hundreds of MIL-L-2105B approvals 
Recommended or accepted by major manufacturers 


of automobiles, trucks, and earthmoving equipment. 


In case you’re not yet fortifying gear oils with 
SANTOPOID 23-RI, we’ll be glad to arrange tests 
with your stocks—and send you literature containing 
convincing proof of performance. 

Write today on your letterhead to: 


MONSANTO CHEMICAL COMPANY 


Organic Chemicals Division 
Dept. 4464, St. Louis 66, Mo. 


THE RECORD: FIVE YEARS SERVICE ON SIX CONTINENTS : 
> 
> 
: THE REASONS: 
: 
: 
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YOU CAN STOP 


LOOK 


CONTINENTAL HAS THE STEEL PAIL YOU NEED 


Whatever your product, chances are Continental has the right steel con- 
tainer for you. And while steel containers may look alike, only Continental 
has the time-tested experience that leads to perfection in all aspects of 
metal packaging. 

To you, this experience means consistently superior containers. ..excit- 
ing lithography...a dependable source of supply...research facilities 
second to none...famous Continental service. 

For the pail you need, call Continental today. 


CONTINENTAL 
CAN COMPANY 


Eastern Division: 633 Third Ave., New York 17 
Central Division: 135 S. LaSalle St., Chicago 3 
Southern Division: 905 Florida Ave., Tampa 2 
Pacific Division: Russ Bldg., San Francisco 4 
Canadian Division: 790 Bay Street, Toronto 1 
Overseas Division: 633 Third Ave., NewYork 17 


¢ 


You Are Invited to a 


Mr. and Mrs, karly Bird Reception 


The “Mr and Mrs. Early Bird Reception” is now a 
regular part of the Annual Meeting program . . . it’s a 
tt way to make new friends and greet old ac- 
quaintances before the sessions begin. Starting Sunday 
evening at six in the Grand Ballroom of the Rice Ho- 
tel, “Early Birds” will have the following companies 
as hosts: 

Firm Host 
J. R. Ringgold 
W. F. O'Brien 
J. H. Kane 
J. W. Hayes 
C. M. Finlayson 
R. R. Ernst 
H. Frazin 
K. B. Wood, Jr. 
W. J. Flint 
L. Strauf 
W.N. Fieglein 


American Flange & Manufacturing 
American Potash & Chemical Corp. 
Archer-Daniels-Midland Company 
Baker Castor Oil Company 

Baroid Chemicals, Inc. 

Bennett Industries, Inc. 

Central Can Company 

Climax Molybdenum Company 
Continental Can Company 

Darling & Company 

Emery Industries, Inc. 


OCTOBER, 1961 


Enjay Chemical Company 
Foote Mineral Company 
Geuder, Paeschke & Frey Co. 
Humko Products (Chemical Division) 
Inland Steel Container Co. 
Jones & Laughlin Steel Corp. 
Lincoln Engineering Company 
Lithium Corporation 
Lubrizol Corporation 
Monsanto Chemical Company 
R. C. Can Company 
Rheem Manufacturing Company 
Rieke Metal Products Corp. 
Sefton Fibre Can Company 
Southline Metal Products Co. 
Steel Package Div., National Lead 
United States Steel Corp. 
(Steel Products Division) 
Wallace & Tiernan, Inc. 
(Harchem Division) 


S. L. Wythe 
W. M. Raynor 
N. Savee 

G. W. Collins 
J. W. Hayes 

J. E. Morris 

R. E. Crean 

M. M. Moore 
J. B. Irwin 

G. R. Buchanan 
H. H. Ellerbrock 
G. G. Tucker 
R. F. Ouer 

W. V. Swofford 
W.F. Wackman 
W. T. Trask 


F. T. Corbin 
H. M. Abbott 
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1961 Annual Meeting 
Papers and Authors 


Rice Hotel, Houston, Tex. 


Keynote Address 


Korp 


Fluid Gear Lubricants—Their Future 


By H. J. KORP, Southwest Research Institute 


H. J. Kore received a BS degree in chemical en- 
gineering from the University of ‘Pittsburgh, where he 
also did “graduate work. He is also a gr: aduate lawver, 
having received his LLB from St. Mary’ S university 
in 1957. From 1941 to 1943, Mr. Korp was an assistant 
fellow at the Mellon Institute where he did research 
on synthetic rubber pilot plant operation. In 1943, 
he joined the explosives research laboratories of Carne- 
gie Tech as a design engineer group leader. He next 
became associated with Socony Vacuum research and 
development laboratories and Was a senior technologist 
with that organization until he joined Southwest Re- 
search Institute in 1953. He was chairman of the en- 
gines, fuels and lubricants department before being ap- 
pointed to his present position of technical vice- 
president in 1959. Author of numerous articles in 
the field of fuels and lubricants research, Mr. Korp 
is a member of the ACS, AIChE, SAE, ASTM Com- 
mittee 1-2, three CRC technical committees, API and 
RESA, among other groups. 


198 


October 29—November 1, 1961 


The Development 
Of Commercial 
Lubricating Greases 


Using Rapeseed Oil 


Nicholaichuk 


By |. S. EVANS, Saskatchewan Research Council, J. P. 
PARDO, General Lubricants Mfg. Co., Div., Sta-Vis Oil Co., 
M. P. NICHOLAICHUK, Federated Co-Operatives Ltd. 


I. S. Evans graduated in mechanical engineering 
from the Univ ersity of Wales in 1939 and took post 
graduate studies at the Military College of Science. 
He served in the Royal Electrical and Mechanical 
Engineers in Europe and Africa, attaining the rank of 
major. Mr. Evans was associated with the heavy 
mechanical and heavy chemical industries, prior to 
joining the Saskatchewan Research Council seven years 
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ago. He is presently head of the division of informa- 
tion services, Saskatchewan Research Council, engaged 
mainly in increasing provincial industrial potential. 
Mr. Evans is a member of the Engineering Institute 
of Canada, the Association of Professional Engineers 
(Saskatchewan), Institute of Information Scientists, 
Operations Research Society and Institute of Manage- 
ment Science. 


J. P. Parvo received a BS degree in chemistry from 
St. Thomas college, St. Paul, Minn., and took ad- 
vanced engineering courses at St. Mary’s college, 
Winona, Minn., while serving with the United States 
Navy. As a Navy lieutenant, he attended chemical 
warfare school at E gewood Arsenal in Maryland 
and later served in campaigns in the South Pacific and 
Atlantic. Mr. Pardo has been associated with Sta-Vis 
Oil Co. for 13 years and has served as general manager 
of General Lubricants Mfg. Co. since the formation | of 
this company division in 1952. He has served as a 
vice-chairman of ASLE and is also a member of SAF. 


M. P. NicHoLaicuuk received a degree in agricul- 
tural engineering from the University of Saskatchewan. 
Since graduation, he has been employ ed as a fuels and 
lubricants engineer by Federated Co- ~operativ es Ltd. 
Mr. Nicholaichuk is a member of the E ngineering In- 
stitute of Canada and the Canadian Society of Agri- 
cultural Engineering. 


Abstract 


Rapeseed is becoming an increasingly important 
crop on the Canadian Prairies. The paper discusses: 


I. The importance of the rapeseed crop. to 
Saskatchewan. 


iH. The development of multi-purpose lubricating 
greases using hydrogenated rapeseed oil by the 
Saskatchewan Research Council. 


The problems of manufacture and their solu- 
tion by the Sta-Vis Oil Co. 


User and more than one vear of commercial 
experience of this lubricant by Federated Co- 
operatives Ltd. 


Characteristics and 
Selection of Graphite 


As a Lubricant 


OCTOBER, 1961 


By E. L. YOUSE, Joseph Dixon Crucible Co. 


E. L. Yousr received a BS degree in chemical en- 
gineering from Lafayette college, Easton, Pa., in 1943. 
After several years with Hercules Powder Co., he 
entered the field of pigment dispersion and colloid 
chemistry. Presently chief project engineer in charge 
of colloidal graphite products for the Joseph Dixon 
Crucible Co., Mr. Youse has for the past 16 years 
pursued the field of fine particle colloidal dispersions 
with concentrated effort in the category of solid 
lubricants both in fluid dispersion and in dry film 
coatings. He is the holder of several patents in the 
field of pigment dispersions and dry film lubricating 
coatings. Mr. Youse is Dixon’s Technical representative 
to NLGI and is also active in ASLE, having serv ed as 
treasurer of the New York section, as a member of 
the educational course committee and as membership 
chairman. 


Abstract 


Graphitic carbon content of graphites for lubrica- 
tion is a factor of importance rather than merely total 
carbon purity. The graphitic structure of graphite 
can be destroyed by reducing the particle size too 
small. Control of particle size is important. Colloidal 
graphite additives to oils and greases are not dependent 
for their performance on temperature and reaction 
with friction surfaces as are chemical extreme pressure 
additives. 


In the preparation of specialty graphited oils or 
greases, the environment and effect of other additives 
and the carrier used must be considered. 


In order to define what constitutes a good graphite 
lubricant, the conditions of use must be explicitly 
defined. The selection of the best graphite lubricant 
is dictated by the condition of the specific job it is to 
perform. 


Nature of 
Acetate Complexes 


In Greases 


Panzer 


By J. PANZER, Esso Research & Engineering Co. 
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J. Panzer graduated with a BA degree from New 
York university and received his PhD from Cornell 
university in 1956. Since that time, he has been per- 
forming research on greases in the industrial lubricants 
and greases section of Esso Research & Engineering 
Co. He is a member of the American Chemical Society. 


Abstract 


Ihe literature indicates that greases made with soaps 
and salts of low molecular weight acids, particularly 
acetic acid, are chemical complexes in which the salt 
and soap are chemically combined. A study of calcium 
and barium complex soap-acetate greases has shown 
that the properties of these greases can be explained 
by the presence of mixtures in which the acetate and 
soap do not form chemical compounds. Much of the 
evidence suggests, however, that strong adsorption 
interactions between the soap and acetate develop 
during grease preparation. 


Blake 


Pilot Scale Manufacture 


Of Lubricating Grease 


By E. J. BLAKE, British Petroleum Co. Ltd. 
Presented by P. S. WAGHORN, BP (North America) Ltd. 


J. Buake graduated from Glasgow university 
with a BSc degree in 1944. He joined the Research 
Centre of the British Petroleum Co. the same vear, 
and has since worked on process research with par- 
ticular emphasis on pilot scale programs associated 
with grease, bitumen, lubricating oil and petroleum 
chemical products. In 1955 Mr. Blake spent six months 
at the BP Refinery, Kwinana, Western Australia, 
where he assisted in the commissioning of treatment 
units and a continuous bitumen blowing plant. 


P. S. WaGHorn graduated from the University of 
London with a BSc degree in chemistry in 1954. Dur- 
ing his two years of service as a radar instructor with 
the Royal Air Force, he dev eloped an interest in elec- 
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tronics. He joined the Research Centre of the British 
Petroleum Co. in 1957 and worked on lubricant de- 
velopment in the a research section. In 1960 


he began a tour of duty as a technical representative 
in BP’s New York office. 


Abstract 


In order to acquire first hand knowledge of grease 
production techniques, a’ comprehensive pilot plant 
for the manufacture of greases has been installed and 
commissioned at Sunbury Research Centre. This paper 
describes the pilot plant and summarizes the informa- 
tion which is available to BP at the present time on 
the quality correlation between greases produced in 
the Sunbury 5 and 40 gallon scale equipment and 
those produced in commercial equipment. 

The quality correlation as assessed by appearance, 
texture, inspection data and rig test data on a series 


of lithium, soda, lime and aluminium base greases has 
been shown to be good. 


The Federal 
Hazardous Substances 


Labeling Act 


Dooley 


By A. E. DOOLEY, Texaco Inc. 


A. E. Dootry was graduated from Bethany college 
in West Virginia. He served as assistant director of 
the Pennsylvania State Bureau of Industrial Hygiene. 
From 1942 to 1945, he was a major in the Sanitary 
Corps, U.S. Army, attached to the Army industrial 
hygiene laboratory. He has been an industrial hy gienist 
for Texaco Inc. since 1947. He is a member of the 
American Industrial Hygiene Assn., the American 
Public Health Assn., and the API medical advisory 
committee. Mr. Dooley is also chairman of the API 
interdivisional committee on labeling. 


Abstract 


In a repeat performance, this expert advises what 
effect the Federal Hazardous Substances Labeling Act 
will have on the lubricating grease industry. The author 
has coordinated intra-industry efforts to prevent hard- 
ship and over-enforcement, caused by possible misin- 
terpretation. 
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Creativity Is 
Where You Find It 


Hemmingway 


By H. L. HEMMINGWAY, Pure Oil Co. 


H. L. Hem™Muncway received his Master’s Degree 
from the University of Wisconsin in 1932 and, after a 
short period as a high school science teacher, joined 
the Ashland Refining Co. in 1933. In 1935 he became 
associated with Kendall Refining Co. Since 1944 he 
has been with Pure Oil Co. where, in 1957, he was 
appointed director of research at the company’s re- 
search center in Crystal Lake, Ill. Mr. Hemmingway 
was a member of the NLGI Technical Committee for 
several years and headed the subcommittee which 
originally developed the NLGI “Recommended Prac- 
tices for Lubricating Automotive Front Wheel Bear- 
ings.” He served as president of the Institute in 1955 
and was a member 6 the board of directors 1943-1944 
and 1948-1958. 


Abstract 


The author draws on more than 25 years of close 
observation of top-flight research people and salesmen 
to describe certain remarkable similarities between 
these two professions. Although the individuals in- 
volved are generally quite different in temperament, 
training and humor, they are alike in being individual- 
istic, working at their jobs more than just “working 
hours,” in their need for recognition, in working at 
jobs which require alert minds, in having similar prob- 
lems with promotions, and in their tendency to gripe 
about how things are being run. 


A Three-Decade 


Revolution 


Boner 


OCTOBER, 1961 


By C. J. BONER, Battenfeld Grease & Oil Corp., Inc. 


C. J. Boner, a graduate of the University of Mis- 
souri, is chief research chemist for Battenfeld Grease & 
Oil Corp., Inc. Active in industry affairs, Mr. Boner 
is a member of ASTM, past chairman of the Kansas 
City section of ACS and past vice-chairman of the 
Kansas City chapter of ASLE. He received the NL GI 
Distinguished Service Award in 1955. At the present 
time, he is chairman of the technical subcommittee 
on the procurement of technical papers for publication 
in the NLGI SpokesMaAN. He is the author of the 
well-known book, “Manufacture and Application of 
Lubricating Greases,” and also writes the literature 
and patent abstracts column which appears in the 
SPOKESMAN each month. 


Abstract 


Based on the definition of revolution: “A total or 
radical Change,” some of the major changes in raw 
materials, processing, evaluation, distribution and appli- 
cation of lubricating greases, as they have taken place 
over the past thirty or forty years, are cited. The gen- 
eral thought is that consideration of such changes may 
suggest answers to future plans of our industry. 


Market Research: 
A Key to Profits 


In Farm Lubricants 


Price 


By R. E. PRICE, Consumers Cooperative Assn. 


R. E. Price received BS and MS degrees in agricul- 
tural economics from the University of Missouri. 
While studying at the university, he conducted re- 
search for the Missouri Farmers ‘Aen. In 1956 he be- 
came a Research Associate at lowa State university 
where he conducted a research program investigating 
costs of shipping grain by truck and pursued further 
studies in economics. He joined the economic research 
division of Consumers Cooperative Assn. in 1957. 
Since that time he has been actively engaged in a wide 
variety of research activity ranging from economic 
forecasting to plant location studies and marketing 
research covering the feed, fertilizer, farm supplies 
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and petroleum industries. He is a member of the 
American Farm Economic Assn. and the American 
Marketing Assn., currently serving as vice-president 
of the latter. 


Abstract 


The author discusses the use of market research 
and points out the need for effective market research 
in farm lubricants. In order to illustrate the profit 
opportunities, research is classified into three broad 
categories and examples emphasize research topics 
with high srofit potentials. Corporate organization 
for the profitable use of research is discussed and at- 
tention is also given to ways in which relatively small 
firms can apply techniques of market research to ad- 
vantage. 


New Aspects of Grease Milling 
And Milling Equipment 


By L. E. PUTNAM, Chemicolloid Laboratories, Inc. 


Abstract 


In close association with the National Lubricating 
Grease Institute over the past eleven years, a repre- 
sentative manufacturer of grease milling equipment 
presents observations and remarks pertaining to the 
strides made since the concept of grease milling was 
adopted. 


Of general interest outside of the lubricating grease 
industry new concepts for process development are 
outlined. Advances in modern technology, formula- 
tion and manufacturing procedures will require of 
the equipment producers the best possible tools for use 
by the process industries. 


With the advent of grease milling, the equipment 
manufacturers were confronted with a new process 
and new problems. Significant design changes and 
improvements in grease milling equipment over the 
past eleven years are summarized as pertaining to the 
closed continuous type of grease milling equipment. 


Operating Techniques 
In Soap Making 


Graham 
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By W. A. GRAHAM, Stratford Engineering Corp. 


W. A. Granam received a BS degree in chemical 
engineering from the University of Kansas in 1948 and 
an MS degree 1 in chemical engineering from the same 
university the following year. In 1949 he joined the 
Douglas ‘Chemical Co., Kansas City, Mo. He has been 
associated with Stratford Engineering Corp., Kansas 
City, since 1958. He is engaged primarily in process 
studies and development, sales and sales development. 


Abstract 


Techniques followed by different grease plant oper- 
ators using the Contactor for production of various 
soapstocks, are described. Some comparisons of other 
types of processing are shown. Data are presented 
showing the differences in processing based on the soap 
contents of finished greases, the quality of the finished 
greases, and the time required for production. 


Nofsinger Walas 


Modern Techniques in Grease Manufacture 


By C. W. NOFSINGER, S. M. WALAS, C. W. Nofsinger Co. 


C. W. Norstncer graduated from the University of 
Illinois with a BS degree in mechanical engineering. 
After several years with Sinclair Refining Co., he 
joined the M. W. Kellogg Co. where he dev ‘eloped the 
process and estimating ‘department. Following a year 
as chief of the refinery division of the Petroleum Ad- 
ministration for War in 1945, he became consultant 
to several refiners and engineering firms. In 1950 he 
founded and became president of the engineering 
firm which bears his name. He is also vice-chairman 
of the board of directors of Western Petrochemical 


. M. Watas received a PhD degree in chemical 
engineering from the University of Michigan i in 1941. 
He then worked for Armour Research Foundation, 
General Electric plastics division and Stone & Webster. 
In 1948 he became a professor at the University of 
Kansas and in 1951, he joined the C. W. Nofsinger Co. 


NLGI SPOKESMAN 


3 
‘ 


where he became involved in the process design of the 
first large grease plant built by that company. Dr. 
Walas still divides his time between these two posi- 
tions. He is the author of several papers in technical 
journals and of a book on chemical reactor design. 


Abstract 


New ingredients, new equipment and new processing 
methods have been developed for the grease industry 
in recent years. These factors have resulted in im- 
provements in quality, economies of manufacture and 
broadening of the range of conditions over which 
specific lubricants can be used. All processing stages 
have achieved advances recently: soap manufacture, 
blending with oil and additives, milling, air and mois- 
ture removal, and packaging. Continuous processing 
has been applied in a few instances where justified 
by large production rates. However, most attention 
has been devoted to speeding up methods of semi- 
continuous processing, which will probably continue 
to be the type of operation used in the grease industry 
for some years to come. Significant improvements in 
quality are achieved by proper milling and air and 
water removal, and ‘consequently equipment for 
achieving these improvements has found increasing 
acceptance. 


Packaging 


Machinery for 
The New Plant 


Barrett 


By G. J. BARRETT, JR., Barrett Manufacturing Co. 


G. J. Barrett, Jr., received his training in mechani- 
cal engineering at the University of Houston. During 
the war, he served in the U. S. Maritime Service, at- 
tending the U.S.M. officers school in New London. 
Conn. In 1946, he and his brother formed Barrett Man- 
ufacturing Co., which has since served the industry 
with grease packaging equipment. 


Abstract 


Some aspects applied in the consideration of exist- 
ing equipment and the development of new designs 
will be included in the discussion of packaging ma- 
chinery. 
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Lubrication and 
Design of 


Sleeve Bearings 


Pope 
By C. L. POPE, Eastman Kodak Co. 


C. L. Pope graduated from Cornell university in 
1926. He served his apprenticeship w ith Wright Aero- 
nautical and was a master mechanic for Neidich Cel- 
Lus-Tra Co. He next worked in the purchasing de- 
partment of General Chemical Co. In 1930 he joined 
Eastman Kodak Co., where he is section head for 
lubricants, bearing seals and mechanical drives, Kodak 
Park engineering consultant staff. A ‘ president and 
member of the presidential council of ASLE, Mr. Pope 
received the Hunt Memorial medal presented by 
ASLE for contribution to the advancement of the 
science of lubrication. Elected a fellow of ASME in 
1958, he is also a member of AGMA, ASTM and the 
Rochester Engineering Society. He is the author of 
several books in the field. 


An Approach for 
Research in 
Grease Lubricated 


Cast Bronze Bearings 


Paden 
By C. N. PADEN, JR., Cast Bronze Bearing Institute 


C. N. Papen, Jr., graduated from Georgia Institute 
of Technology in 1951. During World War II, he 
served two years in the U. S. Navy. For the past ten 
years, Mr. Paden has been sales manager and design 
engineer for Moccasin Bushing Co., Chattanooga, 
Tenn. He is also a director and secretary of the Mocca- 
sin Bushing Co., Chattanooga Aluminum Foundry Inc. 
and the Mountain City Metal Co. Mr. Paden helped to 
organize and create the Cast Bronze Bearing Institute, 
of which he is currently president. 
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Abstract 


This paper deals with three years’ work in dev elop- 
ing bearing design data by the Cast Bronze Bearing In- 
stitute. It is a résumé of their previous, Current research 
and their plans for future research. 

The paper gives brief descriptions of their hydro- 
dynamic and hy drostatic bearing research, primarily 
dealing with those aspects of this research pertaining 
to grease lubrication. An outline of their current re- 
search on thrust bearings is explained. 


The bulk of the paper details plans for research spe- 
cifically on grease lubricated cast bronze bearings. It 
gives limitations and expectations of the proposed work 
and plans for continuing work in this field. 


Brunstrum 


Borg 


Master Curves 


For Grease Flow 


Sisko 


By L. C. BRUNSTRUM, A. C. BORG, A. W. SISKO, American 
Oil Co. 


L. C. Brunstrum has been a member of the research 
department of the American Oil Co. since he received 
a BS degree in chemical engineering from Armour 
Institute of Technology in 1929. He is now senior 
research associate in the research and development 
department. Active in ASTM, he is a member of ACS, 
the Society of Rheology and ASLE. A frequent con- 
tributor to the Spokesatan, Mr. Brunstrum is serving 
his second term as chairman of the NLGI Technical 
Committee. In 1958, he was the seventh man to be 
honored by the “Award of Achievement,” after five 
vears as Technical Committee vice-chairman and 
numerous contributions to the industry. 
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A. C. Bore has been associated with the American 
Oil Co. for more than twenty years. He received his 
BS in chemical engineering from Illinois Institute of 
Technology in 1951. For the past ten years, he has 
been in the field of lubricating greases. Holder of 
several patents and author of several papers, Mr. Borg 
is a member of AIChE and ASLE and has also been 
quite active in NLGI and CRC activities. His current 
assignment is as supervisor in the employee relations 


department with the responsibility of professional re- 
cruiting. 


A. W. Sisko graduated from Syracuse university 
with an AB degree i in chemistry in 1942. He receiv ed 
his PhD in phy sical chemistry ‘from Case Institute of 
Technology in 1956. He is now senior project chemist 
in the research and dev elopment department of Ameri- 
can Oil Co., Whiting, Ind. Dr. Sisko is a member of 
the Society of Rheology, Sigma Xi and ACS. He has 
contributed to the NLUGI Spokesman previously. 


Abstract 


Data for the flow of a lubricating grease at different 
shear rates and temperatures can be placed on a single 
master curve of relative viscosity against the product 
of shear rate and shift factor. The equation for the 
master curve has been derived. The equation permits 
calculation of grease viscosity at any shear rate and 
temperature if the oil viscosity and shift factor at the 
desired temperature are known. 


Allen Raisch 


Problems Encountered in Centralized 
Lubrication Systems at Low Rate of Shear 


By A. C. ALLEN, C. F. RAISCH, Stewart-Warner Corp. 


A. C. AtLen worked in the experimental engineer- 
ing department laboratory of the Graham Paige “Motor 
Co. from 1928 to 1938, during which time he attended 
the University of Detroit night engineering school. 
In 1938 he joined Stewart-Warner Corp., where he 
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is presently employed as research engineer in the new 
products department. Mr. Allen is a member of SAE. 


C. F. Raiscu received his mechanical training and 
a degree in mechanical engineering in Stuttgart, Ger- 
many. He was a junior design engineer with Daimler 
Mercedes, Stuttgart, before coming to the United 
States in 1924. After working with a research and de- 
velopment group for Stanley steam cars in New York, 
he joined Bijur Lubricating Corp. in 1925 as an ap- 
plication engineer for centralized automotive lubri- 
cation. In 1929 he took a position with the Alemite 
engineering division of Stewart-Warner Corp. where 
he progressed from development engineer to project 
engineer and in 1940 to Alemite chief engineer. In 
1947 he was appointed engineering consultant to the 
manager of engineering. Since 1955 he has been man- 
ager of engineering services. Mr. Raisch is chairman 
of the NLGI subcommittee on grease dispensing in 
central systems. 


Abstract 


Paper discusses problems arising in single line cen- 
tralized lubrication systems with particular emphasis 
on the difficulties connected with venting time. 


Discussion of the means by which some of the 
lubricant characteristics were observed. Photographs 
of test equipment, etc. 


Portrayal of an unsuspected deviation from the 
standard form and slope of viscosity vs. shear rate 
curve in the low shear rate region. 


Mention of the probable effect of entrapped air in 
the lubricant upon over-all system elasticity and 
storage factor. 


Suggestions regarding instrumentation and proposed 
new instruments to indicate instantaneous values of 
apparent viscosity. 


Murray 


The Effect of Variations in the 
Viscosity and Type of the Mineral Oil 
Component on Oil Separation from 
Greases of a Lithium-Calcium Soap 


OCTOBER, 1961 


By J. L. ZAKIN, G. W. MURRAY, JR., Socony Mobil Oil 
Co., Inc. 


J. L. Zakrn received a BS degree in chemical en- 
gineering from Cornell university in 1949 and an MS 
in chemical engineering from Columbia university 
the following year. After working at the Flintkote 
Co. research laboratories, he joined Socony Mobil 
Oil Co.’s research department in 1951 at the Brooklyn 
laboratory, where he did research and development 
work on grease and other lubricants. In 1956, he was 
awarded the Socony Mobil Employ ee Incentive Fel- 
lowship, enabling him to work full-time for the Doctor 
of Engineering Science degree which he received 
from New York university in 1959. Dr. Zakin is 
presently supervising technologist of the grease group 
in Socony’s technical service division. He is a member 
of Sigma Xi, Phi Lambda Upsilon, ACS, AIChE and 
the Society of Rheology. 


G. W. Murray, Jr., received a BS degree in chemis- 
try from Cornell university in 1925. After two years 
with National Sugar Refining Co., he joined Standard 
Oil Co. of New York in 1929. Mr. Murray is presently 
a senior research technologist in the grease group at 
Socony Mobil Oil Co.’s Brooklyn laboratory. He has 
spent most of his 32 years with Socony doing product 
and process development work on greases, but has 
also worked in the analytical section and was chief 
chemist of the Franklin, Pa., plant for 13 years. He is 
the author or co-author of a number of patents on 
compositions and processes for the manufacture of 
lubricating greases. 


Abstract 


The effects of the viscosity and of the nature of the 
mineral oil component on the oil separation characteris- 
tics of a series of lithium-calcium greases of fixed soap 
composition were studied. Oil we se data ob- 
tained in cone bleeding (210°F) and pressure filtration 
(7.5 psi) tests fit the empirical equation suggested by 
Farrington and Humphreys. 


L= T 


where L = oil loss 
T = time 
a and b are constants with 
== a measure of the initial rate 
of oil loss 
a measure of the ultimate oil loss 
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The pressure filtration data show a definite trend 
to decreasing values of —with increasing viscosity. 
a 
The curve for a paraffinic oil series lies slightly 
above that for a naphthenic. A similar trend was ob- 
, but the distinction between the 


) 
naphthenic and paraffinic series is less sharp. 


served for values of 


The cone bleeding results for the naphthenic oils 


also show decreasing values of —-with increasing oil 
a 

viscosity. The paraffinic curve lies above the naph- 
1 

thenic. The former goes through a minimum. Here = 
) 


values appear to fit a universal curve up to moderate 
viscosities for all types of oil. This curve goes through 
a minimum also. At high viscosities it levels off but 
at higher values for the paraffinic oils than for the 
naphthenic. 


The Role of 
Base Oil Viscosities 
In Performance of 


Electric Motor Greases 


Warren 


By K. H. WARREN, U. S. Naval Engineering Experiment 
Station, Annapolis, Md. 


K. H. Warren received a BS degree in chemical 
engineering from the University of Alabama in 1927. 
After a year as a student engineer at the W estinghouse 
Electric & Mfg. Co., he returned to the univ ersity and 
received a MS degree in chemical engineering in 1929. 
Since that time, he has been associated with several 
chemical process companies engaging in operations, 
research and pilot plant work on dy estuffs, ceramics, 
catalysts, ion exchange resins and fermentation prod- 
ucts. In 1942 he entered the Army Engineer Corps, 
serving as an officer in depot and supply work until 
1946. He has been engaged in research and develop- 
ment work on lubricants for the U. S. Naval Engi- 
neering Experiment Station at Annapolis, Md., since 
1952. 


Abstract 


Important requirements of shipboard greases for 
electric motors are dispensability at temperatures be- 
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low normal room temperatures and long performance 
life in bearings of various sizes w ith varied DN values, 
loads and ambient temperatures. Greases w hich have 
been formulated with base oils of medium viscosity 
have best fulfilled these requirements. The effect of 
base oil viscosity is shown to be an increase in bearing 
operating temperature with increasing base oil vis- 
cosity. A repeatable test method for determining the 
temperature rise of operating bearings was developed. 


The Experience of 
The Ordnance Corps 
With Greases Made 


From Low Viscosity Oils 


Calhoun 


By S. F. CALHOUN, Rock Island Arsenal 


F. CaLHoun received a BS degree in chemistry 
an lowa Wesleyan college and an MS from the 
State University of lowa. While in college he served 
as a research assistant, doing research on chlorination 
of fatty acids, the ethanol-carbon tetrachloride system 
and the oxidation of benzene derivatives. He spent a 
number of years teaching before joining the research 
department “of the Rock Island Arsenal. At present, 
he is in charge of the petroleum products unit of the 
laboratory. Mr. Calhoun has done research on syn- 
thetic lubricants, grease additives, oil separation from 
greases, and has worked on missile fue! test equipment. 
Author of several papers, he is a member of the 
American Chemical Society. 


Abstract 


The development of greases designed to lubricate 
automotive and artillery equipment over the tempera- 
ture range likely to be encountered in arctic and 
tropical desert conditions is described. The composi- 
tion of the original greases w hich survived the we 
liminary laboratory screening and started the field 
testing are given. As the eight-year field test program 
progressed the changes in soap type from lithium to 
calcium and the stabilization of the oil viscosity to 
a range of 65 — 90 SUS/100°F is noted. Improve- 
ments in mechanical stability, water resistance and oil 
separation were made as test results indicated the need. 
Some special field tests are mentioned and the ac- 
ceptance of the product by the Armed Forces and 
industry is noted. 
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Synthesis and Investigation of 


High Temperature Grease Thickeners 
By: J. Q. Griffith, II, Sun Oil Company 


J. B. Christian, Wright-Patterson Air Force Base 


Introduction 

The objective of these studies is to develop greases 
and greaselike materials for utilization under those en- 
vironments and probable operating parameters im- 
posed upon advanced flight vehicles by the conven- 
tional rarified atmosphere and exosphere. These lubri- 
cating greases are to provide a highly reliable capa- 
bility under the following conditions: long term op- 
eration at high temperatures (600 to 900°F ), wide tem- 
perature range utilization including extreme low tem- 
perature, high speed and/or heavy load conditions and 
stability in the presence of high levels of nuclear radia- 
tion. 

After a thorough review of literature it was decided 
to concentrate on utilization of imide type compounds 
for thickeners (Figure 1). These imide compounds 
offer the following advantages: 

a. Ease of “in situ” preparation 

b. High thermal stability 

c. Versatility of reaction 

Oils used in the evaluation of the high temperature 
thickeners were: 

a. Phenoxy Phenyl! Ethers 

. Hydrogenated Mineral Oils 

. Liquid Ureas 

. Silphenylenes 

. New Phenyl! Silicones (QF-6-7024 and QF-6- 


(2) 


(RCO) 


FIGURE 1—General formula imides. 
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The following methods of investigation were used 
to determine the suitability of the imides as high tem- 
perature grease thickeners: 

a. The preparation of pre-formed thickeners in prop- 
er theoretical mole concentrations in solvent. Evalua- 
tion of the purified materials consisted of determination 
of the compounds melting point and particle size. 

b. “In Situ” preparation of the thickeners in the 
base oils such as the ethers, silicones, and mineral oils. 
Dispersants or solvents were not used in these reac- 
tions. The total amount of thickener permitted was 
35 per cent (by weight). Molecule dissymmetry was 
studied in relation to thickening ability of imides. 

Imides studied in this work were: 

a. Anthraquinone derivatives 

b. Pyromellitic dianhydride derivatives 

c. Phthalic anhydride derivatives 

The most promising extreme temperature thickener 
system incorporated two separate components—the 
aluminum complexes of pyromellitimido benzoic acid 
and phthalimido benzoic acid. The pyromellitic sys- 
tem provides thermal stability and the phthalic system 
imports excellent gel characteristics and storage sta- 
bility. The melting point of this combination thickener 
is above 1200F. Various other amines, such as melamine, 
aniline, para-phenylenediamine, formamide and amino 
benzoic acid, have also been evaluated. 

The two general types of thickeners are: 

a. Interlocking complexes brought together by 
Al+++, NH.— or —COOH, etc., (Figure 2). 

b. Short entities where the reaction contains small 
complete molecules. 

In addition to the synthesis of the imide compounds, 
a small proportion of the internal effort was devoted 
to evaluation of various high melting compounds for 
use as high temperature grease thickeners. Materials 
evaluated were: 

. Micro size asbestos 

b. Sonicly sheared high temperature resins 

c. Ureas 

d. Polytetrafluoroethylene powder (PTFE) 

e. Commercial—HTG Nos. 1, 2, 3, and 4. 
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FIGURE 2—Typical imide thickeners. 


Discussion 

Study of high melting materials such as asbestos, 
sonicly sheared resins, H’ 7G compounds and the ureas, 
was divided into two phases. Phase I consisted of de- 
termining their thickening ability in various high tem- 
perature base oils utilizing various standard techniques 
such as heating, milling and the use of solvents. Phase 
Il consisted of phy sical and chemical testing of the 
greases prepared in Phase I. A complete description of 
these tests will be given in Part III of this paper since 


J. B. Curistian received a BS. degree in 
chemistry from the University of Louis- 
ville. In 1952, he joined E. I. du Pont de 
Nemours & Co., Inc., at Charlestown, Ind., as 
an explosives chemist. From 1954 to 1955 he 
was a chemist in primary explosives at the 
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they remained the same for all the greases described 
above. 

The imide compounds were first prepared in sol- 
vents which were later removed from the reaction 
products by evaporation or crystallization procedures. 
Melting point and particle size determinations were 
made on the imide solids remaining. 

Thickening ability of the imides was judged upon the 
results of “in situ” reactions in polyphenyl ethers, 
methyl! pheny] silicones, mineral oils, ureas and silphe- 
nylenes. “In Situ” reactions consisted of chemically 
compounding the imides through a controlled reaction 
or series of reactions using the base fluid as a solvent. 


The “in situ” reactions were conducted in an open 
(500 cc) reaction kettle. All preparations were stirred 
continuously by a metal paddle stirrer. Heat was ap- 
plied through a heating mantle controlled by a IKVA 
variac. Thermocouples were located between the man- 
tle and kettle and in the reaction mixture. Reactions 
were controlled by time and temperature of reaction, 
since early efforts to measure completeness of reactions 
by condensing and measuring volatile products proved 
impractical. 


Method of Evaluation 


a. Visual Inspection. Upon combining liquid and 
solid components, the resulting mixture was visually 
observed for formation of a paste or gel structure. If a 
candidate thickener failed to produce a paste or gel 
structure after having 35 per cent (by weight) of itself 
incorporated i into a simple grease system (1.¢., thickener 
and base oil) it was dropped from further ‘considera- 
tion. 


b. Heat Treatment. Greases were heated in open 
beakers in circulating air oven at temperatures ranging 


Patterson Air Force Base, Ohio. In 1959, 
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from 400 to 700F. Greases were examined periodically 
for physical changes. 

c. Milling. Greases were milled three times in a three 
roll mill at a clearance of 0.002 inch. This procedure 
served as an excellent primary mechanical stability test. 


d. Shell Roll Test. Greases were tested for high tem- 
perature shear stability in the Shell Roll Tester. The 
sample cylinder was revolved at a rate of 80 rpm at 
temperatures up to 700F. Duration of this test was 24 
hours. 

e. Evaporation Test. This test was conducted in ac- 
cordance with ASTM Method D-972-56 except tem- 
peratures ranged up to 600°F. 

f. Oil Separation Test. This test, of 30 hours dura- 
tion and at a temperature of 400°F, was conducted in 
accordance with Federal Test Method Standards No. 
791 Method 321.1. 

g. Pope Spindle Test. This test was conducted at 
temperatures as high as 600°F and in accordance with 
Coordinating Research Council Method L-35. 


Evaluation of Miscellaneous Materials 
a. Tetraphenyl urea 

When 30-40 per cent concentrations of tetrapheny| 
urea were heated with a silicone fluid, greaselike mate- 
rials resulted. On milling, these materials were me- 
chanically unstable. 

b. Tetrakis (4-biphenyl) urea (See Figure 3) 

Tetrakis (4-biphenyl) urea (TU) was recrystallized 
to obtain a smaller particle size and thereby improve 
its thickening ability. Dimethy] sulfonamide was cho- 
sen as a solvent because the solid was soluble in it at 
above room temperature. Distilled water was added 
dropwise to the solution until the solid began to crys- 
tallize. Under Leitz microscope the particles were 
found to be about 30 microns in size or about 4 of 
their original size. 

1. Twenty-eight (28) per cent of TU and a silicone 
fluid were heated together at 500°F. They proved to 
be completely incompatible. An acetone dispersant was 
used to bring about union, After the acetone was evap- 
orated, a paste with a very poor mechanical stability 
remained. After one week storage, excessive bleeding 
was noted. 

2. A C\,Cig biphenyl ether grease was made with 30 


FIGURE 3—Tetrakis (4-biphenyl) urea. 
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per cent TU using acetone as a dispersant. A paste 
grease formed but proved to be mechanically unstable 
and showed excessive bleeding in short term storage. 

3. A pastelike grease with an ASTM penetration of 
300 resulted when 30 per cent of TU and hexadecyl 
triphenyl urea were blended. Again acetone was used 
as a dispersant. No bleeding was noted after one week 
shelf storage. On milling the grease fluidized. 


c. PTFE powder 

1. Five (5) grams of thickener were required to 
thicken 4.5 grams of a silicone fluid. Milling was re- 
quired to bring about a pastelike grease. A solid plastic- 
like material formed and oil separated out when heated 
to 50F. 

. In 5.5 grams of hexadecyl! triphenyl urea 5 grams 
of she thickener made a good pastelike grease which 
showed good mechanical stability on milling. On heat- 
ing to 500°F, the paste became fluid and the PTFE 
particles conglomerated, forcing out the oil. 

3. In 4 grams of C,4Cig diphenyl ether 5 grams of 
PTFE formed a paste which showed evidence of in- 
stability at high temperatures. 


FIGURE 4—Imide grease system. 


d. a Sheared High Temperature Polymer 

A grease paste was made by blending 3.5 grams 
of pied. a0 triphenyl urea and 2 grams of the poly- 
mer. Heating to 400°F brought about complete solu- 
tion. On cooling a hard plastic was present. On reheat- 
ing it softened only to reharden on cooling. 

2. Twenty (20) per cent thickener was required to 
thicken a silicone fluid. After heating to 450F and cool- 
ing, the two separated. 

3. A good grease was formed when the polymer 
thickener and C,,Cy¢ diphenyl! ether were united. Heat- 
ing to 450F was necessary to bring about this grease 
formation. The ratio of thickener to fluid was 1:2. 


e. Micro Particle Size Asbestos 

This material was evaluated to determine if it pos- 
sessed thickening ability. It lacked the high coefficient 
of friction and high evaporation effects which were ex- 
perienced with asbestos of a larger particle size. 

1. A silicone grease was prepared using 24 per cent 
thickener. The grease had excellent mechanical sta- 
bility and a very low evaporation rate. When evaluated 
in the Pope Spindle at 450°F, 10,000 rpm, failure oc- 
curred after 14 hours. 
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An ester grease was prepared using 24 per cent 
thickener. This grease showed excellent mechanical 
stability on the Shell 4-Ball Wear Tester (2 hours, 
75C, 1200 rpm). 


Load Wear Scar 
i0 Kg 0.6 mm 
40 Kg 0.9 mm 


f. Commercial High Temperature Grease Thickeners 

High Temperature Grease Thickeners Nos. 1, 2, 3, 
and 4 were evaluated for thickening ability with a sili- 
cone fluid. Forty to fifty per cent concentrations were 
required to bring about thickening. The four greases 
were placed in an oven at 450F for 24 hours. After- 
wards they were milled. Their physical appearance 
properties are shown in Table I. 


TABLE | 
Penetration Values of HTG Thickened Greases 
Worked 
Penetration 
HTG No. 1 400 
HTG No. 2 340 
HTG No. 3 280 
HTG No. 4 400 
Conclusions 


The imide grease system (Figure +) appeared to be 
very promising for high temperature application. It is 
a relativ ely uncomplicated system and is very adaptable 
to “in. situ” preparations. The by- -products of water 
and alcohol are easily removed from the imide reaction 
product. The imides have melting points above 1000F 
and good thickening characteristics. Unlimited num- 
bers of variations of this class of compounds can easily 
be synthesized. 


The only major problem encountered involved the 
use of imide thickeners with silicone base oils. Upon 
prolonged storage or being subjected to elevated tem- 
peratures, severe hardening of the imide-silicone greas- 
es occurred. This hardening was found to be caused by 
the aluminum isopropoxide which acted as a gelling 

catalyst on silicone fluids. This problem is not present 


in other base fluids such as the phenoxy phenyl! ethers 
or mineral oils. 


Some attempts have been made to eliminate the hard- 
ening of imide-silicone greases by the substitution of 
other trivalent ions for that of Ai+ ++, however, the 
resulting greases were unsatisfactory. 


The urea solids, sonicly sheared polymer, HTG 
thickeners and microsize asbestos proved unsatisfac- 
tory as high temperature grease thickeners. The only 
material which showed adequate thickening ability and 
shear stability was the microsize asbestos, however, it 
would not perform satisfactorily in high temperature 
ball bearing tests. It appears that the asbestos thickener 
has a high coefficient of friction causing early failure in 
bearing applications. 


Calculating Grease 
Flow in Pipes 


By: L. C. Brunstrum 
and A. W. Sisko 
American Oil Company 


Centralized lubricating systems and bulk transporta- 
tion of greases by truck and pipeline have become in- 
creasingly important in the grease industry. Both re- 
quire calculation of flow rates at various pressures and 
temperatures. The calculations are complicated, be- 
cause greases are non-Newtonian fluids and flow data 
are usually presented as curves. Moreover, the method 
(ASTM D-1092-58T, “Apparent Viscosity of Lubri- 
cating Greases”) most often used to obtain the data 
gives results in metric units, whereas the engineer is in- 
terested in English units. 

A better method for presenting flow data is by 
graphs of shear stress, in Ibs. /in.’, against shear rate, in 


sec.-'. The data are easily obtained from ASTM cal- 
culations by use of the conversion factor: 68,944 
dynes/cm? — 1 lb. /in.?. Such flow curves are shown 


in the figure, for a calcium grease at 0, 32, and 77 F. 
Pressure drop per foot of pipe required for a par- 

ticular flow rate can be calculated either from simple 
equations or from nomographs based on these equa- 
tions. For the typical specific gravity of 0.9, the shear 
rate, in sec.—! is 

5.22 w/m 

where w/m is the flow rate in lbs./min. and d is the 
pipe L.D. in inches. Reference to the appropriate flow 
curve gives the shear stress corresponding to this shear 


rate. Pressure drop per foot, P/L, is then obtained 
from 


P 48F 


L d 


The same operations can be performed with the 
nomographs shown on the figure. Shear rate is found 
by extending a line from flow rate through pipe di- 
ameter to the shear-rate scale, as line 1. The corre- 
sponding shear stress is obtained by following lines 2 
and 3. Pressure drop per foot is then determined by 
extending a line from shear stress through pipe diam- 
eter, as line 4. Lines 1 to 4 are a solution to the prob- 
lem: For this grease, what pressure drop per foot of 
pipe is required for a flow rate of 700 lbs. per min. in 
a 4-inch pipe at 77 F ? 

To calculate the delivery rate corresponding to a 
given pressure drop, the procedure is reversed. The 
shear-stress scale may be increased by multiples of 10, 
provided the pressure-drop scale is similarly multi- 


plied. 
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Grease Lubrication 


By: R. F. Irwin 


Miniature Precision Bearings, Inc. 


Reprinted from MPB, “A lubricant 
manual for instrument ball bearings” 


ASICALLY, GREASE is a combination of an 

oil and a thickening agent. The thickening 

agent is usually a met tallic soap such as calcium, 
sodium or lithium. An oil may be mixed with more 
than one metallic soap, resulting i in a mixed base grease. 
The type of metallic soap used influences the consis- 
tency, melting point, texture, solubility in water, and 
heat resistance of the grease. The type of oil used in- 
fluences the lubricating \ ralue of the greases. A grease 
is usually chosen as the lubricant instead of an oil when 
the bearing cannot be lubricated frequently, when at- 
mospheric conditions are dirty or when bearings must 
be run in water. 


Calcium-Base Greases 

Calcium-base greases can be used in bearings where 
moderate conditions of temperature and speed exist. 
This type of grease is particularly suitable if the bear- 
ings are to be used in water or wherever moisture is 
present. Calcium-base greases have a smooth consisten- 
cy, which makes them suitable for low-torque appli- 
cation. 


Lithium-Base Greases 

Greases of this type have a combination of good low 
temperature and good high temperature characteris- 
tics, and resistance to the action of water. Many lith- 
ium-base greases are manufactured to meet military 
requirement MIL-G-3278. Because of the variety of 
properties obtained from this grease, it is generally 
classified as an all-purpose lubricating grease. 


Sodium-Base Greases 


Because of the high melting points of greases of this 
type, sodium-base greases can give satisfactory service 
at high temperature. Although they do not have the 
resistance to water that other types of greases have, 
they can prevent rusting of steel ‘because of their abili- 
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ty to absorb small amounts of moisture. A great deal of 
disagreement exists as to the exact temperature limi- 
pring for sodium-base greases, but it appears that 300- 

25°F is the maximum temperature at which this type 
- grease can be used. 


Corrosion of grease lubricated bearings may be 
caused by either, or both, of the following: (1) the 
grease may break down to form acids which attack the 
bearing, or (2) a corrosive atmosphere, such as salt 
air, attacks the bearing. To prevent this, additives can 
be included in the formulation of the grease to im- 
prove corrosion resistance, rust prevention and stabil- 
ity. If the lubricating oil in the grease has poor oxida- 
tion stability, anti- oxidants are added to prevent oxida- 
tion. Oxidation stability is directly related to the shelf 
life of a grease. Although the relationship has never 
been formulated, it is well known that a grease with 
poor oxidation stability has a short shelf life. To pre- 
vent the second type of corrosion mentioned above, 
rust inhibitors are added to the grease as in the case of 
greases required to pass humidity cabinet and salt spray 
tests. 


It is usually desirable to pack the bearing between 
one-third and one-half full of grease. The running tem- 
perature increases with an increase of packing of the 
free space between the inner and outer race. Although 
the amount of grease put in a bearing is of vital impor- 
tance, the condition of the grease used is just as impor- 
tant. 

Greases should always be kept in a closed container 
so that no dirt can enter. Dirt is harmful to any bearing 
but particularly so in instrument and miniature bear- 
ings. 

The majority of failures in bearings of this type is 
associated with excessive wear. In miniature size ranges, 
a microscopic dirt particle becomes an appreciable 
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hazard to torque and wear performance. When bear- 
ings are manufactured to very fine tolerances, it is ob- 
vious that dirt must be eliminated. Oils usually do not 
present any dirt problem because they can be easily 
filtered. Nevertheless, adequate control must be main- 
tained to insure that the oils contain a minimum of dirt. 


Greases, on the other hand, present a problem be- 
cause they cannot be readily filtered. The amounts 
and particle sizes of dirt permitted i in MIL-G-3278 and 
MIL-G-15793 grease, are far in excess of instrument 
bearing requirements. Dirt present during grease man- 
ufacture is usually increased by the method of pack- 
aging. Packaging grease in cans with large openings is 
not conducive to low dirt count. Illustrated are torque 
traces of a dirty bearing and a clean bearing. These 
clearly illustrate the effect of dirt ina bearing. 


The shelf life of the grease is another factor which 
warrants attention. The deterioration of grease due to 
its reaction with oxygen, has been discussed previously. 
Because of the small amount of grease needed to lubri- 
cate miniature instrument bearings, the likelihood of 
one container lasting for a year or ‘longer, is great. This 
leads to deterioration of grease during storage. 


The accompany ing charts are running torque traces 
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taken on MPB’s running torque tester. For the torque 
trace at the right, each minor division is equivalent to 
50 milligram-millimeters. This is a torque trace of a 
clean bearing having an average running torque of 250 
mg. mm. and a peak running torque of 550 mg. mm. 
The trace at the left represents a dirty bearing. In this 
case, each minor division is 120 mg. mm. The average 
running torque of this bearing i is 420 mg. mm. and the 
peak running torque is 2700 mg. mm. Each large 

“spike” (dots on chart) is caused by a dirt particle in 
the bearing. The detrimental effect of dirt on torque, 
especially the peak torque, is clearly illustrated by 
these comparative torque traces. & 
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NLGI AWARD FOR 


In June of 1952 Mr. H. L. Hemmingway, now a past 
president, suggested to the Board of Directors that 
NLGI create an award for outstanding achievement or 
service which would honor men who contributed to 
the growth and development of the Institute. The new 
award was to differ from NLGI’s Honorary Member 
award, which traditionally goes to retired men, in that 
it could be given at the time of the service rendered to 
industry and Institute. 


A committee was immediately formed under the 
chairmanship of Mr. Hemmingway and it reported 
afterwards that such recognition should be introduced 
into NLGI procedures and known as the “Award for 
Achievement,” NLGI’s highest honor. The Board 
promptly created the aw ard and the first two recipi- 
ents, G. W. Miller and T. G. Roehner, were honored at 
the annual meeting in the fall of 1952. 


Since that time six other men have also been singled 
out for their work. The ceremony honoring each of 
the eight men has occurred before the entire member- 
ship during the banquets of various annual meetings. 
Fach awardee received a handsomely engraved silver 
tray as the physical reminder of the occasion, and is 
perpetuated in the memory of NLGI as an outstanding 
individual. 


G. W. T. G. RoEHNER 


214 


These men and a brief summary of the work they 
have been cited for are listed below: 


1952 George W. Miter, Battenfeld Grease & Oil 
Corp., N.Y. Fifth president of the Institute (1937- 
38), a director from 1934 to 1940, executive secre- 
tary on a voluntary basis from 1938 to 1946 and 
editor of the NLGI SpokesMAN from its inception 
in 1937 until a paid executive secretary and editor 
was hired in 1946, recording secretary (1946-47) 

. Mr. Miller was given the award for his con- 
wibusion i in building and maintaining NLGI in its 
formative years. 


1952 Tep G. RorHNeR, Socony Mobil Oil Co., Inc. 
Chairman of the NLGI Technical Committee for 
twelve years, with great sacrifice of individual 
time and effort he built and strengthened the com- 
mittee, devising and expanding committee action 
to meet increased demands brought about by the 
growth of the Institute. 


1953 Bruce B. Farrincton, California Research Cor- 
poration. A devoted worker in Technical Com- 
mittee affairs who developed a number of new 
techniques and products for the industry. He was 
particularly honored for his electron microscope 


investigations into the real structure of lubricating 
greases. 


B. B. FARRINGTON 


H. B. Fraser 


NLGI SPOKESMAN 


\ 
A 


1954 Harovp B. Fraser, International Lubricant Cor- 
poration. His many contributions in the forma- 
tive years of NL GI, followed by developing cer- 
tain unusual testing equipment and outstanding 
lubrication work with the military during World 
War II, earned him recognition. ‘In addition, the 
Fraser patents on 12-hydroxy stearates are recog- 
nized as some of the outstanding patents developed 
by the industry in many years. 


1955 CHartes J. Boner, Battenfeld Grease & Oil 
Corp., K.C. The chairman of the Technical sub- 
committee on editorial procurement for many 
years, his assistance to NLGI in securing articles 
and helping in the publication of the NLGI 
SpoKESMAN, and his contributions towards making 
the many annual meeting programs a success, were 
honored. Also, he was recognized for the out- 
standing contribution he has made to the lubricat- 
ing grease industry through his book, “Manufac- 
ture and Application of Lubricating Greases,” 
published in 1954. This book is considered the 
finest compilation of authoritative information rel- 
ative to Composition, manufacture and application 
of lubricating greases to be published in many 
vears. 


C. J. Boner M. B. Currrick 
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1956 Martin B. Cuittick, Pure Oil Co. Second presi- 


dent of the Institute (1934-35) and one of the or- 
ganizers of NLGI. First chairman of the Technical 
Committee (1936-42), served as a director from 
1933 until 1942, when he was called to active duty 
with the army. Under his chairmanship, the first 
classification for lubricating greases by penetra- 
tion range was developed and published, and be- 
came universally accepted by the industry. 


1958 L. C. Brunstrum, American Oil Co. Vice- 


chairman of the Technical Committee (1955-59), 
author or co-author of sixteen technical articles in 
the NLGI SpokesMaN since 1945, aiding and im- 
plementing the progress of the Institute as an out- 
standing participant for many years. 


1959 W. H. Saunpers, Jr., International Lubricant 


Corporation. The only one of the three founders 
still active in the industry, the third president 
(1935-36), a director continuously since 1934, 
provi ided a provisional constitution and bylaws at 
the first meeting in 1933. He has been a member of 
or chairmanned every committee ever formed by 
NLGI. Recognition was given at the completion 
of his 25th year as an active director, in 1959. J 


L. C. BruNstTRUM W. H. Saunpers, Jr. 
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Additive 


Oxidation Inhibitor 
According to Cyba and Thomp- 


son (U. S. Patent 2,982,729, as- 
signed to Universal Oil Products 
Co.), addition of 0.001 to § per 
cent of p'-diaminodipheny! ether 
or pp -diisopropylaminodipheny| 
ether to soap thickened lubricating 
greases inhibits the products against 
oxidation. 

The value of such additives is il- 
lustrated in the case of a lithium 
base lubricating grease which when 
tested in an oxygen bomb at 250°F 
gave a § pound pressure drop in 2 
hours. After the addition of 0.3 per 
cent of the above compounds to 
two portions of this lubricant, the 
periods until 5 pound pressure drop 


Literature and 
Patent Abstracts 


at 250°F were 215 and 200 hours. 
Such additives are also said to de- 
activate metals but no illustration 
of such action is given. 


Composition 


High Temperature Lubricating Greases 

Lubricating fluids thickened with 
copper derivatives of amidine com- 
pounds form lubricating greases 
with dropping points above 500°F. 
Such mixtures are described by 
Odell and Lyons in U. S. Patent 
2,978,413 assigned to Texaco Inc. 
Preparation of the lubricants con- 
sists of simple mixing. While it is 
stated that additives may be in- 
cluded, the illustrations do not 
show that these are used in most 
cases. 


IF it roll an an axle ® or-turns in @ 


Thus, 33.3 per cent of cuprous 
N,N’ - diphenylformamidine and 
66.7 per cent of a 315 SUS at 100°F 
mineral oil formed a lubricating 
grease having a dropping point 
above 500°F and a worked pene- 
tration of 345. A product, consist- 
ing of 30 per cent of cuprous N,N’- 
di-(p-nitrophenyl) formamidine 
and 70 per cent of a silicone oil, 
lubricated a bearing operating at 
700°F for seven hours. 


Dripless Oils 

Fluid, soap-thickened lubricating 
oils, useful for textile machinery, 
contain as thickeners sodium soaps 
of mixed acids which are by-prod- 
ucts from the manufacture of se- 
bacic acid from castor oil. Accord- 
ing to Fronezak, U. S. Patent 


bearing © or rides on a shaft re) if if slides 

ina groove or moves on a pot iF 

it bores or cobs yb or transmits pressure 3H> 
one of Sinclairs S00 specialized \ubricamls 

Is designed to make if work better for answers 
to your lubrication Problems, write today to 


SINCLAIR REFINING ComPANY 
‘Technical Service Division, G00 Fifth Ave, 20 NY. 
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2,979,458, assigned to the Pure Oil 
Co., a lubricating grease containing 
3 to 20 per cent of soap and 0.3 to 
6 per cent of a coupling agent, 
such as glycerol, is first prepared 
and homogenized. This is then di- 
luted with further oil to form the 
desired finished products. 

For example, a lubricating grease 
was formed from 9 per cent of 
acids known as CD-N, 1.8 per cent 
of sodium hydroxide, 8.9 per cent 
of bright stock extract, 79.4 per 
cent of 200 neutral oil and 0.9 per 
cent glycerol. When this product 
was diluted to give a soap per cent 
of 0.5 to 0.7, it had a viscosity in 
a No. + Ford cup of 75 to 140. To 
obtain a similar viscosity, 3 to + per 
cent of a calcium tallowate soap was 
necessary. 

High Temperature Lubricating Greases 

McGrath and Pellergrini in U. S. 
Patent 2,979,461, assigned to Gulf 
Research and Development Co., de- 
scribe lubricating fluids which are 
thickened with a mixture of a bi- 
phenyldicarboxylic acid and an or- 


ganophilic clay. Normal prepara- 
tion of such lubricants consists of 
mixing at room temperature all of 
the ingredients and also a dispersing 
aid for the clay, followed by mill- 
ing. 


A typical composition consisted 
of 72.25 per cent DC 550 fluid, 
24.75 per cent +,4°-biphenyIdicar- 
boxylic acid and 3 per cent Ben- 
tone. The resulting lubricating 
grease had a worked penetration of 
324, a dropping point of 450-+-°F, 
and a performance life of 457 hours 
in a bearing operating at 10,000 rpm 
and 400°F. 


Silica Thickened Lubricating Grease 

The dispersion of fine silica thick- 
eners in lubricating fluids is aided 
by the addition of 0.25 to 2.25 per 
cent by weight of an acid amide. 
Such use is disclosed by Mertinek, 
Fronezak and Remes in U. S. Pat- 
ent 2,980,611, assigned to the Pure 
Oil Co. Unless used in anhydrous 
conditions, the addition of Ucon 
LB550X in an amount equal to the 
amide is also recommended. 
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the lubrication of missile and 
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Thus, 91.2 parts by weight of 
g 


160 viscosity bright stock were 
mixed with 0.8 parts of N-methy] 
acetamide, heated to 190 to 215°F, 

and & parts of Cab-O-Sil added. 
The temperature was maintained 
for 90 minutes after which the mass 
was milled. The finished lubricant 
had a worked penetration of 239 


Water-Resistant Non-Soap Lubricating 
Greases 


Lubricating fluids thickened with 
fine silica are rendered resistant to 
water by the addition of 0.1 to 10 
per cent of a sorbitan derivative 
having a hydrophil-lipophile bal- 
ance value between 9 and 12. After 
this addition the mixture should be 
heated to 250°F. Such combinations 
are described by Potter in U. S. 
Patent 2,980,612, assigned to Union 
Oil Co. of California. The water- 
proofing agent can be added to the 
oil before or after the addition of 
the silica. 


Where 9 parts of Cab-O-Sil, 1 
part of polyoxyethylene sorbitan 
tristearate (Tween 65) and 90 parts 
of an oil having a V.I. of 86 and 
viscosity of 52.5 SUS at 210°F 
were used, a product with a pene- 
tration of 260 resulted. In a boiling 
water test, there was no tendency 
to breakdown or emulsify. The lu- 
bricant was also reversible showing 
the same penetration after being 
heated to 320°F, cooled and 
worked. 


Lubricants Thickened With Metal Salts 
of Half Esters of Substituted Dicar- 
boxylic Acids 


Morway and Bartlett in U. S. 
Patent 2,980,615, assigned to Esso 
Research and Engineering Co., de- 
scribe lubricating greases thickened 
with metal salts of a half ester of 
either an alkenyl succinic acid or an 
alkenyl methyl succinic acid. Such 
salts, present in a proportion of 5 
to 40 per cent, may be the sole 


Curtom - Wade 


TO YOUR 


LUBRICANTS 
and COMPOUNDS 


manufactured to your exact for- 
mula and packed in your contain- 
ers. New, enlarged, modern facil- 
ities speed production. 


AMERICAN LUBRICANTS inc. 


Independent Wholesale and Industrial Producers 
1575 CLINTON ST., BUFFALO 6, N.Y. 1/922 


thickener or they may form a por- 
tion of a complex in which both 
soaps of high molecular weight 
fatty acids and a salt of acetic acid 
are present. 

For example, a I-liter flask was 
charged with 120 grams of Cy; Oxo 
alcohol and 193 grams of commer- 
cial hexadecenyl succinic anhy- 
dride. The mixture was heated on 
a steam bath for 2.5 hours to give 
a half ester used in the following 
formulation. Ten per cent each of 
Hydrofol acids 51 and of the half 
ester of hexadecenyl succinic acid 
were charged to a kettle with 69 
per cent of a naphthenic type oil 
having a viscosity of 50 SUS 
210°F. After warming this mixture 
to 130°F, 4 per cent of glacial acetic 
acid was added followed immedi- 
ately by 6 per cent of sodium hy- 
droxide as a 40 per cent water so- 
lution. Heating was then continued 
first to dehydrate the mass and then 
to 500°F for about 1% hours. 
Thereafter the composition was 
cooled to 250°F where 1 per cent 
of phenyl alpha naphthylamine was 
added. After further cooling to 
200°F, the lubricant was passed 
through a Gaulin homogenizer. The 
resulting lubricating grease had a 
worked penetration of 290, a drop- 
ping point of 475-+ and a loss on 
a water wash out test of 5.0 per 
cent. 


Rust-Inhibited Lubricating Greases 


Rust preventive properties are 
contributed to soap-thickened lu- 
bricating greases by the addition of 
| to 10 per cent of formamide, ac- 
cording to Knowles, Odell and 
Lyons (see U. S. Patent 2,980,616, 
assigned to Texaco Inc.) A sug- 
gested method of addition of this 
compound is to add it to the fin- 
ished lubricating grease while at 
room temperature followed by 
heating to 150°F and maintaining 
this temperature for 30 minutes 
with stirring. 

Thus a calcium base product 
which permitted rusting was 
changed to one preventing rust 
after the addition of 1 per cent of 
formamide. Use of 5 per cent of 
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formamide in a lithium base prod- 
uct served a similar function. How- 
ever, such additions both softened 
the lubricant and lowered the drop- 
ping point. 


Non-Soap Thickened Lubricating 
Greases 


In British Patent 848,054 N.V. de 
Bataadsche Petroleum Maatschappis 
describes lubricating greases in 
which the gelling agents consist of 
clays containing adsorbed dyes. 
Thus, +.2 parts of a hectorite clay 
were dispersed in water to form a 
2 per cent suspension. Then 3.4 
parts of indigo powder and 0.25 
part of phosphoric acid were added 
and the mixture was heated to boil- 
ing, forming a soft gel. To this 
mass 92.15 parts of bright stock and 
also isopropyl alcohol equivalent to 
6 parts per part of water present, 
were added. The finished lubri- 
cating grease was then formed by 
dehy drating the mixture in a thin- 
film drver, drying in an oven at 
450°F and milling. The method 
may be used with either mineral or 
synthetic fluids and various types 
of clays or dyes. 


Lubricating Greases Thickened with 
Mixtures of Lithium Soaps and Lithium 
Dilinoleate 


By using a mixture of lithium 
soaps derived from conventional 
high molecular weight fatty acids 
and dimer acids, Eckert and 
Thomas (U. S, 2,983,680, assigned 

» Texaco Inc.) claim that oils can 
be thickened to lubricating greases 
which are shear stable and resistant 
to water. The preferred ratio of the 
two lithium compounds is one to 
one. 

A typical product was made by 
mixing 245 grams of triple- pressed 
stearic acid, 245 grams of dimer 
acid, 382 grams of a ten per cent 
lithium hydroxide solution, 500 
grams of an oil having a viscosity of 
312 SUS at 100°F, znd 500 grams 
of water. The mass was heated for 
one hour at 210° F and then for an 
additional hour at 310°F, where 500 
grams more oil were added while 
maintaining this heat. Next, the 
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Grease Marketers .. . How Do 
Your Greases Perform at -40°F? 


Quality and dependable performance are prime req- 
uisites of grease marketers who value the integrity 
of their brand names. 


Laboratory-testing, as in this specially-built Cold 
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insures dependable testing of International-made 
greases for those applications where low temperature 
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Take a closer look at 
your 
OPPORTUNITIES 
in special-purpose 
lubricants 


and discover 
What a 
difference 
the 
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Opportunities are greater than ever today for special-purpose lubricants in 
metalworking, metal casting, maintenance lubrication and numerous other 
application areas. High temperature conditions, high-speed equipment, ex- 
treme pressure applications and close tolerance operations constantly offer 
the lubrication engineer new and important challenges. These challenges 
are being met by Acheson Colloids Company, pioneers in the development 
and use of film-forming, colloidal solid additives in oils and greases in- 
tended for special-purpose applications. 


Over 50 years of knowledge and skill provided by Acheson can solve the 
most frustrating lubrication problems. There is a big difference when you 
deal with Acheson Lubrication Specialists. Take advantage of the econo- 


mies and superior performance gained by the use of recommended ‘dag’ 
brand products. 


Write or call today for information and specifications on Acheson col- 
loidal graphite, molybdenum disulfide and other dispersed solids. 


ACHESON-—First name in solid lubricants for fifty-three years. 


© ACHESON Colloids Company 


PORT HURON, MICHIGAN 
A division of Acheson Industries. Inc. 


Sales offices in principal cities 


GENTLEMEN: Piease send me the literature checked below: 

Bulletin 421 — For Assembly and Run-In Lubrication | 
[ ] Bulletin 424 For Use In Industrial Lubricants 
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mixture was cooled to 210°F while 
500 grams more oil were added and 
finally 10 grams of phenyl alpha 
naphthylamine before milling. The 
finished lubricating grease had a 
dropping point of 376°F, penetra- 
tions of 332 after 60 strokes and 354 
after 100,000 strokes, and five per 
cent loss in a dynamic water resist- 
ance test. 


Lubricating Greases Containing a Mix- 
ture of a Tetraphenylphthalyl Com- 
pound and an Organophilic Siliceous 
Compound as Thickeners 


Halter and McGrath in U. S. Pat- 
ent 2,983,682, assigned to Gulf Re- 
search and Development Co., de- 
scribe certain lubricating greases 
which are useful at high tempera- 
tures. These consist of fluids such 
as silicone oils or diesters thickened 
with a mixture of an organophilic 
siliceous material and tetraphenyl- 
phthalic acid or derivatives thereof. 
A mixture can be made of all the 
ingredients at room temperature 
followed by milling to give the fin- 
ished product. 


Thus, the following parts by 
weight of components were used: 
30 of G. E. Silicone 817 17; 30 of 
DC 550 Fluid; 37 of mono-isoocty! 
tetrapheny|phthalate; and 3 of Ben- 
tone. The resulting lubricating 
grease had a worked penetration of 
298, a dropping point of 450+ °F, 
and a performance life of 928 hours 
in a bearing operating at 400°F and 
10,000 rpm. 


Clay Base Lubricating Greases 

Clay base lubricating greases 
having water resistance and also re- 
sistance to deterioration in the pres- 
ence of ionizing radiation are 
formed if the clay has absorbed 
on the surfaces a hydrophobing 
amount of asphaltenes. Such prod- 
ucts are described by Loeffler in 
U. S. Patent 2,981,685, assigned to 
Shell Oil Co. Bright stock is the 
preferable fluid for these lubricants. 
The clay used should be one with 
a high base-exchange capacity such 
as Wy oming bentonite or hectorite. 
The asphaltenes are prefer rably oxi- 
dized after which they are separated 
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from other asphaltic constituents by 
precipitation. Such asphaltenes dis- 
solved in an aromatic solvent can 
then be added to the lubricating 
oil before or after the introduction 
of the colloidal clay. 

Two lubricating greases were 
prepared from the same bright 
stock and hectorite clay. In one case 
5 per cent of the clay and 3 per 
cent of an amino amide hydropho- 
ber was used to give a product with 
a worked penetration of 260 which 
changed to 285 after exposure to 
10° rads irradiation, A similar prod- 
uct containing + per cent clay and 
3 per cent asphaltenes changed in 
worked penetration from 291 to 
310. However, when tested in a 
bearing operating at 300°F and 
and 10,000 rpm, the first lubricant 
ran 562 hours to failure while the 
last lubricant ran 378 hours. 


Process 


Mechanically Stable Lithium Base 
Lubricating Greases 

According to Borg and Leet 
(U.S. Patent 2,980,614, assigned to 
Standard Oil Co., Indiana), lithium 
base lubricating greases with supe- 
rior mechanical stability and resist- 
ance to oil separation are formed 
by first preparing two lots of lubri- 
cating grease and then blending the 
two. The thickeners consist respec- 
tively of stable short soap fibers 
and metastable microfibers. 


The Literature and Patent | 
| Abstracts column is written | 
for NLGI by C. J. Boner, 
| chief research chemist for Bat- | 
| tenfeld Grease and Oil of \ 
Kansas City, Missouri. 


The first type of fibers has a 
fiber length between 1 and 10 mi- 
crons and an average ratio of fiber 
length to fiber width between 17 
and 26. Such soap structure is ob- 
tained by saponifying hydrogenated 
castor oil with lithium hy droxide 
in the presence of oil, heating the 
soap-oil mixture until complete 
dispersion results, holding the mass 
in the transition range of about 360 
to 400°F for at least one hour, 
slowly cooling the mixture to 200 
to 275°F, and milling. The meta- 
stable soap structure is obtained by 
neutralizing 12- hydroxystearic 
acid with lithium hy droxide in the 
presence of oil, heating to a tem- 
perature giving complete dispersion 
of the soap in the oil, shock chill- 
ing to a temperature within the 
range of 100 to 150°F, and milling. 

The two types of lubricating 
grease can be blended in a ratio 
between 1:3 and 3:1, heated to 150 
to 200°F, and milled to give the 
finished lubricant. The change in 
characteristics of typical lots is 
shown in the Table below. 


Table 

Type of Soap Fibers Metastable Short 50/50 Blend 
Soap, wt. Percent 7.0 7.0 7.0 
No. Millings 2 2 2 
L/W 12.8 22.1 17.3 
Penetrations: 

Unworked 296 301 295 

60 Strokes 296 295 284 

100,000 Strokes 378 342 328 
Roll Stability, 77°F: 

Before 265 282 263 

After 337 297 

Percent Change 35.8 19.5 12.9 
Leakage: 

Oven 3.9 3.41 
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CONTAINER AND CLOSURE 
MANUFACTURERS 
American Can Company 


4810 Belleview, Kansas City 12, Mo. 
Representative—-H. T. Rich 


Rheem Manufacturing Company 


400 Park Ave., New York 22, N. Y. 
Representative—G. Gwyn Tucker 


Auburn, Indiana 
Representative—-Raymond F. Quer 


American Flange & Manufacturing 
Company, Inc. 


30 Rockefeller Plaza, New York 20, N. Y. 
Representative—Richard L. Parish, Jr. 


Sefton Fibre Can Company 
Div. Container Corp. of America 
3275 Big Bend Blvd., St. Louis, Mo. 
Representative--W. V. Swofford 


Bennett Industries 


Peotone, Illinois 
Representative —S. A. Bennett 


3777 West 12th Street, Houston 24, Tex. 

Representative—-Warren F. Wackman 
Steel Package Division of 
National Lead Company 


722 Chestnut Street, St. Louis 1, Mo. 
Representative—Warren T. Trask 


Central Can Company, Inc. 


3200 South Kilbourn Ave., Chicago 23, Ill. 
Representative—-Henry Frazin 


Cleveland Container Company 


4919 So. Halstead St., Chicago 9, Ill. 
Representative —R. D. Sayles 


Thatcher Glass Mfg. Co., Inc. 


Plastic Container Division 
375 Park Ave., New York 22, N. Y. 
Representative——Henry E. Griffith 


United States Steel Products 


Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—C. R. Justice 


Continental Can Company, Inc. 
633 Third Ave., New York 17, N. Y. 
Representative-—W. J. Flint 


Geuder, Paeschke & Frey Company 


324 North Fifteenth St., Milwaukee 1, Wis. 
Representative Neil Savee 


Vulcan-Associated Container 
Companies, Inc. 


P. O. Box 161, Bellwood, Ill. 
Representative —V. I. McCarthy, Jr. 


Greif Brothers Cooperage Corp. 


1821 University Ave., St. Paul 4, Minn. 
Representative Ray Suttle 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 
307 East 63rd Street, Kansas City 13, Mo. 
Representative—C. W. Nofsinger 

Jones & Laughlin Steel Corporation Sumner Sollitt Co. 


Container Division 307 N. Michigan Ave., Chicago 1, Ill. 
3 Gateway Center, Pittsburgh 30, Pa. Representative——A. J. Barth 
Representative—J. E. Morris 


Inland Steel Container Company 


6532 South Menard Ave., Chicago 38, IIl. 
Representative Daniel Ray 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Balcrank, Inc. 


Disney near Marburg, Cincinnati 9, Ohio 
Representative—Richard P. Field 


National Steel Container Corp. 


6700 South LeClaire Ave., Chicago 38, Ill. 
Representative—_Henry Rudy 


The Ohio Corrugating Company 


917 Roanoke Ave. S. E., Warren, Ohio 
Representative--Lawrence F. McKay 


The Farval Division 

Eaton Manufacturing Co. 
3249 East 80th St., Cleveland, Ohio 
Representative—E. J. Gesdorf 

Gray Company, Inc. 


60 Northeast 11th Ave., Minneapolis 13, 
Minn. 


Representative A. Beaver 


R. C. Can Company 


9430 Page Ave., St. Louis 32, Mo. 
Representative Harry H. Ellerbrock 


Republic Steel Corporation 


Container Division 
465 Walnut Street, Niles, Ohio 
Representative-Theodore Humphrey 
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Rieke Metal Products Corporation 


Southline Metal Products Company 


Lincoln Engineering Division 
McNeil Machine & Engineering Co. 


4010 Goodfellow Ave., St. Louis 20, Mo. 
Representative—R. E. Crean 


Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Ill. 
Representative—-E. G. Wicklatz 


MARKETING ORGANIZATIONS 


Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales, Australia 
Representative—M. E. Brownell 


California-Texas Oil Company 


380 Madison Ave., New York 17, N. Y. 
Representative—Hal U. Fisher 


Canadian Petrofina Limited 


505 Dorchester Boulevard West 
Montreal, Quebec, Canada 
Representative—-M. E. Wight 


Cooperative GLF Exchange, Inc. 


Terrace Hill, Ithaca, N. Y. 
Representative—-W. S. Miller 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative—-E. E. Busse 

Derby Refining Co. 


202 West First St., Wichita, Kan. 
Representative —W. B. Neil 


D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative—J. W. Basore 

Farmer’s Union Central Exch., Inc. 


P. O. Box G, St. Paul 1, Minn. 
Representative—H. F. Wagner 


Illinois Farm Supply Company 
P. O. Box 585, Bloomington, III. 
Representative—S. F. Graham 

Lubrication Engineers, Inc. 
2805-11 Race St., Fort Worth 11, Texas 
Representative—James P. Bell 

M.F.A. Oil Company 


P. O. Box 510, Columbia, Mo. 
Representative—Stuart L. Spradling 


Pennsylvania Refining Company 


2686 Lisbon Road, Cleveland 4, Ohio 
Representative—Ben Sollitto 


United Co-Operatives, Inc. 


111 Glamorgan, Alliance; Ohio 
Representative—A. J. Miller 
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and Marketing Members 


Valvoline Oil Company Climax Molybdenum Company Newridge Chemical Company 
Division of Ashland Oil & Refining Co. 1270 Avenue of the Americas, New York 20, 7025 West 66th Place, Chicago 38, Ill. 
Box G, Freedom, Penna. N.Y. Representative—T. E. Shine 


Representative—R. L. Sailer Representative—K. B. Wood, Jr. 
M. W. Parsons—Plymouth, Inc. 
REFINERS Darling & Company 59 Beekman St., New York City 38, N. Y. 
Henry H. Cross Company 4201 South Ashland Ave., Chicago 9, Ill. Representative—Herbert Bye 
600 South Michigan Ave., Chicago 5, Ill. Representative—L. Straut 
Representative—J. N. Waddell Werner G. Smith, Inc. 
E. 1. du Pont de Nemours & 1730 Train Avenue, Cleveland 13, Ohio 
SUPPLIERS OF EQUIPMENT Company, Inc. Representative—W. Meckes, Jr. 
Representative—Joseph J. Mikita 
LUBRICATING GREASES Swift & Company 
Barrett Manufacturing Company The Elco Lubricant Corporation 165th & Indianapolis Blvd., Hammond, Ind. 
Representative—F. H. Beneker 
P. O. Box 8096, Houston 4, Texas Jennings Road & Denison Avenue 
Representative—George J. Barrett, Jr. ee 9, Ohio s motte Pred c 
epresentative—R. K. Smith nthetic Products Compan 
Chemicolloid Laboratories, Inc. y pany 


1636 Wayside Rd., Cleveland 12, Ohio 


55 Herricks Road, Garden City Park, N. Y. Emery Industries, Inc. Representative—Garry B. Curtiss 


Representative—David F. O'Keefe 4300 Carew Tower, Cincinnati 2, Ohio 
Representative—David R. Eagleson 


Girdler Process Equipment Division, TECHNICAL AND RESEARCH 
Chemetron Corp. Enjay Chemical Company ORGANIZATIONS 

2820 West Broadway, Louisville, Ky. Div., Humble Oil & Refining Co. 

Representative—J. E. Slaughter, Jr. 15 West 5lst St., New York 19, N. Y. Battelle Memorial Institute 
Stratford Engineering Corporation epresentative—Stephen L. Wythe 505 King Avenue, Columbus 1, Ohio 


612 W. 47th Street, Kansas City 12, Mo. 
Representative—D. H. Putney 
18 W. Chelten Ave., Philadelphia 44, Penna. a 
H. W. Stratford Company, Inc. Representative—W. M. at See Sage 
1701 Bryant Bldg., Kansas City, Mo. 222 West Adams St., Chicago 6, Ill. 


Foote Mineral Company Representative—R. L. Jentgen 


Representative—H. W. Stratford A. Gross and Company Representative—H. Eldridge 
Struthers Wells Corp. 295 Madison Avenue, New York 17,N.Y. po d 

1003 Pennsylvania Ave. West, Warren, Pa. Representative-—Eugene W. Adams Chemico (Pty.) Ltd. 

Representative—K. G. Timm Miller and 7th Streets, P. O. Box 6349, 

Harchem Division ae Johannesburg, 
SUPPLIERS OF MATERIALS Wallace & Tiernan, Inc. 
epresentative—O. Richter 
FOR MANUFACTURING 25 Main St., Belleville, N. J. r 
Representative—H. M. Abbott 

LUBRICATING GREASES ° Compagnie Francaise de Raffinage 
American Potash & Chemical Corp. Humko—Chemical Department Direction Recherches et Procedes 

99 Park Avenue, New York 6, N.Y. P. O. Box 398, Memphis 7, Tenn. 22, Rue Boileau, Paris (16¢) France 

Representative—W. F. O'Brien Representative—W. J. O'Connell Representative—Albert E. Miller 


Archer-Daniels-Midland Company Lithium Corporation of America,inc. 


Industrial Chemicals Division : Institut Francais du Petrole 
P. O. Box 532, Minneapolis 40, Minn. 500 Fifth Ave., New York 36, N. Y. s & Ptecs Sar Medial 
Representative—J. H. Kane Representative—_M. Malcolm Moore CMR—Courtel, 4 Place Bir Hackeim 


Rueil— Malmaison (S. et Oise) France 
The Baker Castor Oil Company The Lubrizol Corporation 


Bayonne, N. j. Box 3057—Euclid Station, Cleveland 17, Ohio LABOFINA S. A. 
capeeonegpitaaiciesin Representative—J. B. Irwin Centre de Recherches du Groupe 


Baroid Chemicals, Inc. PETROFINA 
A subsidiary of National Lead Company Mallinckrodt Chemical Works Bruxelles 12, Belgium 
1809 South Coast Life Building 2nd & Mallinckrodt Sts., St. Louis 7, Mo. 


Representative—R. Gillerot 


Houston 2, Texas Representative—John A. Caughlin 
Representative—C. M. Finlayson 


Cabot Corporation Monsanto Chemical Company Phoenix Chemical Laboratory, Inc. 


141 W. Jackson Blvd., Chicago, Ill. 800 North Lindbergh Blvd., St. Louis 66, Mo. 3953 Shakespeare Ave., Chicago 47, Il. 
Representative-—Warren M. Parsons Representative—J. W. Newcombe Representative—Mrs. G. A. Krawetz 
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Ole Berg, Jr. 

Mr. Ole Berg, Jr., well-known oil 
executive, passed away in the St. 
Agnes hospital, Fresno, California, 
from a heart attack Sunday morn- 
ing, September 3. Private funeral 
services were held Tuesday, Sep- 
tember 5, 

Mr. Berg was associated with BA 
and Sunland Refining during his 
career with the industry. 


Dr. Leonard W. Doolan 


Funeral services for Dr. Leonard 
W. Doolan, 54, manager of Tide- 
water Oil Co’s. eastern division lub- 
ricants supply department and a 
member of the division’s council of 
executives, were held Sept. 6 at the 
Memorial funeral home, Plainfield, 
N. J. 

Dr. Doolan, associated with Tide- 
water for more than 25 years, died 
September 3 at his home in Scotch 
Plains, N.J. after an illness of sev- 
eral months. 

A native of Waco, Tex., he re- 
ceived his bachelor of science and 
masters degrees from Yale univer- 
sity and his Ph.D. from Sheffield 
Scientific school, Yale. He joined 
Tidewater in 1935 asa development 
engineer at the company’s former 
Bayonne refinery w here successive 


Never 


People in 
the Industry 


promotions brought him to super- 
visor of the process control depart- 
ment. Seueboied to division head- 
quarters in New York City, he be- 
came assistant to the vice-president 
in charge of manufacturing and in 
mid-1957 was named to his most 
recent post. 

Dr. Doolan was a member of the 
American Petroleum Institute, the 
National Lubricating Grease Insti- 
tute, the Executives club and the 
Metropolitan club, of New York. 


Named to Humble’s 
Headquarters Staff 

James B. Smith, manager of lubri- 
cation and commercial sales for the 
Esso Standard region, Humble Oil 
& Refining Co., has been named co- 
ordinator of lubricating and process 
oil sales in the new headquarters 
marketing department of Humble 
in Houston, Tex. 

He will move to Texas from the 
Fsso headquarters in New York 
City where he has headed the lubri- 
cation and commercial sales division 
in the Esso Standard marketing de- 
partment since 1958. His appoint- 
ment to Humble’s headquarters staff 
is effective immediately. 

A native of South Hill, Va., Mr. 
Smith was graduated from Virginia 
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Polytechnic Institute with a bache- 
lor of science degree in engineering 
in 1943 and joined Esso in 1946, af- 
ter two vears of Navy duty with 
destroyer escort vessels in the At- 
lantic. 

He was assigned to the sales en- 
gineering division at the New York 
City headquarters when he joined 
Esso. 

After assignments relating to au- 

tomotive fuels and wax problems, 
and service as liaison between Esso 
sales engineering and equipment 
manufacturers on new fuel and 
lubricant development projects, 
Mr. Smith was named a group head 
—for automotive products—in 1953. 
He became head of the section re- 
sponsible for automotive and avia- 
tion product quality later the same 
vear. 
* For another two years, beginning 
in 1955, he served in the field as 
manager of lubrication sales for 
Fsso’s New Jersey area and as man- 
ager of industrial sales for New 
York State. 

He returned to Esso headquarters 
four years ago as assistant to the 
manager of consumer sales, was 
named an industrial sales coordina- 
tor in December, 1957, and served in 
that post until he was appointed 
manager of the lubrication and con- 
sumer sales division three years ago. 

A member of the American Pe- 
troleum Institute, Mr. Smith is ac- 
tive on its lubrication committee 
and on subcommittees and panels 
surveying lubrication problems. 


Appointed Director 
Of Market Research 
Charles J. Wiley has been ap- 
pointed director, market research 
of Amoco Chemicals Corp., George 
Rieger, manager of market research 
and development, announced. 
Wiley joined Amoco Chemicals 
recently from Callery Chemical 
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Co. where he was manager of mar- 
keting services. Prior to this, he had 
held various technical and market- 
ing positions with Nalco Chemical 
Co., Sharpe & Dohme division of 
Merck & Co., Inc. and Foote Chern- 
ical Co. He holds an A.B. degree 
from the University of Pennsyl- 
vania and an MS. degree from the 
University of Massachusetts. He is 
a member of the American Chemi- 
cal Society, the American Rocket 
Society and an associate member of 


Sigma 


Two Managers Named by 
Shell Chemical Company 


John F. Kroeger, Shell Chemical 
Co.’s industrial chemicals sales man- 
ager, has announced the appoint- 
ment of two West Coast district 
managers. 

Jan S. Oostermeyer was named 
manager of the Los Angeles indus- 
trial chemical district. Thomas H. 
Butler was appointed manager of 
the San Francisco district. Both 
men were formerly on the saies 
staff in Shell’s New York offices. 


Mr. QOostermeyer joined Shell 
Chemical as a junior chemist in 
1951 at the company’s Martinez 
plant. He later worked in product 
development at the technical serv- 
ices laboratory at Union, N.J., and 
as a technical salesman in the De- 
troit and Cleveland districts. He is 
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a graduate of the University of San 
Francisco. 

Mr. Butler is a graduate of Ford- 
ham university. He joined Shell 
Chemical in 1952 as a junior chem- 
ist at the Union laboratory. He later 
worked as a technical salesman in 
New York and as a member of the 
sales development department. 


ADM Promotes 
Calvin L. Immel 


Calvin L. Immel, sales representa- 
tive for Archer-Daniels-Midland 
Co. in the Philadelphia area, has 
been promoted to technical special- 
ist in the company’s specialty chem- 
icals department in Minneapolis. 
His transfer is effective September 
1. 

ADM’s specialty chemicals de- 
partment markets the company’s 
lines of fatty nitrogens, fatty al- 
cohols, olefins and hy drocarbons. 
R. G. Freese is manager of the de- 
partment. 

Immel joined ADM as a chemist 
in the central research laboratory in 
Minneapolis in 1955 and was as- 
signed to the Philadelphia sales of- 
fice the next year. He is a graduate 
of Indiana university with a bache- 
lor’s degree in chemistry and a 
master’s degree in business adminis- 
tration. 


Joins Joseph Dixon 
Sales Force 


Gregory P. Cordones, Neptune, 
N. J., has joined the sales force of 
the Joseph Dixon Crucible Co., 
Jersey City, N. J. He will repre- 
sent the company’s paint, graphite 
and lubricants divisions in the state 
of New Jersey, replacing Harvey 
M. Ragan who will groom Mr. 
Cordones until the former’s retire- 
ment in the fall. 

Cordones has had a wealth of 
sales, sales promotion and marketing 
experience in the industrial field, 
having worked for Clark Equip- 
ment Co., ~—T Corp., Pfaff & 
Kendall Co., and for Linde Prod- 
ducts Co. He is a graduate of Ne- 
wark (N.J.) Central High School, 
Ithaca college where he received a 
B.S. in education in 1953; Newark 


college of engineering where he 
studied sales engineering; Dun & 
Bradstreet business school where he 
studied credit and financial analysis 
and the Sales Education Institute. 


Esso Standard Names 
Summers to New Post 


The Esso Standard region, Hum- 
ble Oil & Refining Co., has named 
Frank M. Summers as manager of 
national, commercial and lubricant 
sales, a newly-created position. 

Since 1958 Mr. Summers has 
been assistant manager of the lubri- 
cation and commercial sales division 
at Esso Standard headquarters in 
New York City. He will head those 
same marketing activities in his new 
assignment, and also will be re- 
sponsible for national account sales. 

Edward V. Dorr was previously 
manager of national account sales 
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for Esso, and James B. Smith was 
manager of lubrication and com- 
mercial sales. They were recently 
named coordinators in Humble’s 
new headquarters marketing de- 
partment in Houston—Mr. Dorr for 
national accounts and government 
sales, and Mr. Smith for lubricating 
and process oil sales. 


Mr. Summers, a graduate of the 
University of Georgia, entered the 
oil business in Tennessee in 1934, 
joined Esso Standard in 1942 and 
by 1949 had advanced to the man- 
agership of the Knoxville District. 
After 34 years in the Tennessee- 
Arkansas sales headquarters at Mem- 
phis, serving as assistant to the op- 
erations manager and as manager of 
employee relations and public re- 
lations, he moved to New York 
City in 1956 as assistant manager 
of national account sales. 

Humble Oil & Refining Company 
is the principal operating aftliate 
of Standard Oil Company (New 
Jersey ). 
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ASME Moves 
Its Headquarters 


The American Society of Me- 
chanical Engineers moved its head- 
quarters’ offices on September 2, 
1961, to the recently completed 
United Engineering center. Official 
address of the center, which occu- 
pies the block on United Nations 
plaza between 47th and 48th streets 
in Manhattan, will be 345 East 47th 
Street, New York 17, New York. 

The 50,000-member society, 
which employs a headquarters staff 
of 140, occupies the fifth, sixth and 
seventh floors. Other floors will be 
occupied by eighteen other engi- 
neering societies, all non-profit 
groups devoted to disseminating in- 
formation and similar non-commer- 
cial activities. 

ASME, which for 55 years has 
been housed in the Engineering So- 
cieties building, was founded in 
1880. 


New Booklet 
Offered by Battelle 


“Can the Research Scientist Ac- 
quire a Management Attitude?” is 
the title of, and the basic question 
underlying, a printed discussion 
now being offered by Battelle Me- 
morial Institute to representatives 
of industry concerned with re- 
search and development. Written 
by M. R. Nestor, Battelle’s manager 
of project development, the state- 
ment is one of a series on the pro- 
cedures and characteristics of con- 
tract research for industry being 
published by the Columbus, Ohio, 
research center. 

In this statement, Nestor makes 
the point that industrial manage- 
ment people and research profes- 
sionals have much in common, in- 
cluding a high degree of creative- 
ness. Industry’s practical needs and 
the professional’s desire for creative 


Industry News 


freedom are compatible, he asserts. 

Case histories are cited in which 
the research professional’s sugges- 
tions for work in areas not pre- 
viously considered are applauded 
by management men responsible 
for their company’s research and 
development activities. Much initia- 
tive is encouraged, according to 
Nestor. 


The Battelle spokesman reports 
that the average research profes- 
sional wants to see the results of his 
work applied to industrial produc- 
tion and social betterment. For this 
reason, he acquires a feel for eco- 
nomics and will not recommend 
proposed research projects, if tech- 
nological and market factors indi- 
cate that the research effort will 
not fill a real need. 


New Packaging Research 
Laboratory at Rheem 

Rheem Manufacturing company’s 
container division has opened a 
new research and technical service 
center in a separate building at divi- 
sion headquarters in Linden, N. J., 
according to W. S. Goodfellow, 
vice-president and general man- 
ager. Research and development 
operations formerly were located at 
the division’s Chicago plant. 

“Our enlarged staff and facilities 
at Linden will expand the com- 
pany’s studies of new processes and 
techniques for the application of 
interior and exterior coatings to the 
containers produced by the divi- 
sion. Basic research and evaluation 
of new packages will also be under- 
taken in the laboratory,” Mr. Good- 
fellow said. 


These activities are coordinated 
with the expanded and intensified 
technical services of eight Rheem 
container producing plants across 
the country to individualize cus- 
tomer service programs on a local 
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basis. Rheem container division 
plants are located at Linden, N. J.; 
Chicago; Houston and Freeport, 
Tex.; Tacoma, Wash.; New Or- 
leans; and Richmond and South 
Gate, Calif. 


R-C Can Company 
Introduces Improved 
Grease Gun 


Centering even greater attention 
on positive seal, R-C Can company 
has added a new feature to its E-Zee 
Loader disposable grease gun cart- 
ridge and is now in large-scale pro- 
duction of the improved model. 

The new seal consists of a lami- 
nation of mylar polyester film and 
aluminum foil that is so tough it 
withstands rough handling and 
maintains a strong leakproof clos- 
ure. This foil segment is a recessed 
inner circle in the reinforced metal 
bottom of the cartridge seamed be- 
tween bottom and body as an in- 
tegral part of the container. The re- 
cess gives extra protection against 
surface scuffs and chance puncture. 

While this makes a very rugged 
seal, opening for use is simple with 
a knife, screwdriver, or even a 
pointed stick. The mylar foil does- 
n’t fray so there are no particles to 
clog the gun or get into lubricating 
systems. 

E-Zee Loader is constructed of a 
spirally wound kraft body and a 
grease-proof liner. If desired, a mul- 
ti-color, aluminum foil label can be 
supplied at low cost. This pre- 
printed label is spirally applied in 
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the container winding process. 
Thus it becomes a lasting label that 
is actually an integral part of the 
cartridge body adding extra 
strength as well as attractive ap- 
pearance. 

Two types of closures are avail- 
able. One ts the inverted slip cover. 
The other is a long-skirted and 
beaded slip cover. In standard size 
the E-Z Loader is 2%” I.D. and 
9%.” O.H. It holds 14 ounces of 
grease. 

R-C is now supplying these cart- 
ridges to major companies. Because 
the process devel- 
oped by the R-C Can Company per- 
mits much higher speed production 
the company has manufacturing 
capacity to fulfill any quantity re- 
quirement. 


Chek-Chart’s Detroit 
Office Moves 


The Detroit engineering office of 
the Chek-Chart Corp., located for 
more than 25 years in the General 
Motors Bldg., moved to new and 
larger quarters September 1. The 
new address is 11000 West Mc- 
Nichols Road. 

Relocation of the office is de- 
signed to provide greater flexibility 
and to facilitate ease of inspection 
by Chek-Chart engineers of new 
cars produced in all automobile 
plants in the Detroit and Canadian 
area, according to Robert J. Mahaf- 
fay, director of engineering for the 
corporation. 

Since 1929 Chek-Chart has been 
compiling and publishing authentic 
automotive service and lubrication 
data for the petroleum industry in 
the United States and Canada. 
Working closely with the car 
manufacturers, Chek-Chart engin- 
eers annually inspect every new 
model and make, pinpointing every 
lubricating fitting and providing 
service and tune-up procedures for 
the use of service stations in the 
two countries. 

The inspection team is headed b 
manager James C. Baker, well- 
known in automotive service cir- 
cles for many years. The staff in- 
cludes field engineers G. F. Hollen- 


bach and Richard Johnson. John- 
son, former Ford Motor Co. tech- 
nical writer and statistician, recent- 
ly was added in an expansion of the 
Detroit office’s activities. 


New Process for 
Manufacture of Critical 
Specification Lubricants 


“Twenty-one months of research 
and development have paid off 
with a completely new process for 
the manufacture of critical specifi- 
cation lubricants. The Electro- 
Thermatic * ™ process gives South- 
west control and automation never 
before possible in the manufacture 
of highly technical specification 
products,” H. A. Mayor, Jr., execu- 
tive vice-president of Southwest 
Grease and Oil company, stated re- 
cently. 

W. L. Pannell, vice-president of 
production, was equally enthusias- 
tic: “After four months of opera- 
tions, the Electro-Thermatic * ™ 
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extreme pressure characteristics and 
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process has exceeded our most op- 
timistic forecast. The lubricants 
produced are more closely con- 
trolled, and processing temperatures 
can be held to plus or minus one- 
half degree Fahrenheit. The pro- 
duction results we now have indi- 
cate that the capabilities of this 
process far exceed those obtainable 
with hot oil contact, gas fired, or 
steam methods used in the past.” 

This new installation will sub- 
stantially add to Southwest’s manu- 
facturing facilities, capable of pro- 
ducing one-half million pounds of 
lubricants daily. 


New Brochure Covers 
Pure’s Lubricant Line 

The Pure Oil company has pub- 
lished a sixteen-page brochure out- 
lining its complete line of indus- 
trial lubricants and a program to 
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streamline industrial lubrication 
program as well as cut costs. 

The brochure gives the char- 
acteristics and purposes of the com- 
pany’s more than 60 different kinds 
of industrial lubricants. These are 
explained in details under such 
headings as puroturbine oils, engine 
oils, cylinder and heavy mineral 
oils, textile oils, gear lubricants, 
miscellaneous oils, industrial greas- 
es. 

According to the brochure, 
Pure’s modern research laboratory 
has studied industry’s needs and has 
developed a compact line of ver- 
satile lubricants each capable of 
handling a variety of jobs, instead 
of one specific job—and of doin 
each job equally well. The result 
is that today thousands of firms 
have found they can now handle 
their entire plant lubrications prob- 
lems with fewer lubricants, fewer 
manhours and in many cases do a 
better lubrication job. 

In addition, the booklet tells of 
Pure’s industrial lubrication coun- 
seling service which is available to 
its Customers at no extra Cost. 


Qualified Products List 

The Rock Island Arsenal, De- 
partment of the Army, has an- 
nounced the intention to establish a 
Qualified Products List for Grease, 
Automotive and Artillery, under 
Specification MIL-G-10924B. Com- 
panies which have a product meet- 
ing the requirements of this specifi- 


cation are urged to contact the- 


Commanding Officer, Rock Island 
Arsenal, Rock Island, Ill, Attn: 
Laboratory, for an Opportunity to 
have their products tested, since in 
making future awards, awards will 
be made only for such products as 
have been tested and approved for 
inclusion in the Qualified Products 
List. 
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Send Orders to: National Lubricating 
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WHEEL BEARING MANUAL — 


REVISED NLGI GLOSSARY — 


The second edition (Sept., 
1961) of this four-page 
booklet contains fourteen 
newly-approved definitions 
of terms relating to the lub- 
ricating grease industry, 
making a total of more 
than 60 terms and defini- 
tions. Usable by marketing 
as well as technical people. 
Fifteen cents per copy (NLGI 
member price) and tweniy- 
five cents (non-member). 


BALL JOINT BOOKLET — “’Rec- 


ommended Practices for Lu- 
bricating Passenger Car 
Ball Joint Front Suspen- 
sions.” The latest aid in ap- 
plication, created by ex- 
perts in the field and de- 
signed for use in the sta- 
tion. Twelve pages, easy 
to read, with large illus- 
trations throughout. Twen- 
ty-five cents a copy with 
quantity discounts—compa- 
ny imprint arranged. 


“Recommended Practices 
for Lubricating Automotive 
Front Wheel Bearings.” 
More than 170,000 copies 
of this booklet have been 
distributed throughout the 
world. Now in its sixth 
printing. Sixteen pages, 
with more than 40 illustra- 
tions. Twenty-five cents a 
copy, with quantity dis- 
counts — company imprint 
arranged. 


NLGI MOVIE — “Grease, the 


Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $300, 
second and subsequent or- 
ders $200 each (non-mem- 
bers add $100 to each price 
bracket). 
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Here’s why your customers will want Cato’s New Mystik Conditioner and 
Sealer, approved for all automatic transmissions and hydraulic systems: 


Mystik prevents transmission seals from becoming hard and shrinking due to 
the baking action of excessive heat. 


Mystik stops seal leakage of older transmissions by softening and expanding 
seals that have become hard and inflexible. 


Mystik identifies transmission leaks by adding a harmless dark red coloring 
agent. It has no deleterious effect on transmission fivid; contains no chlorinated 
hydrocarbons. 
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Ponys charaer, 


IEVE a company’s character is reflected in 


N¢ E FURTHER believe that Sowesco’s policy is con- 
sistent with the best interests of our customers. 


Dez TO THE nature of Southwest policy, our in- 


terests, goals, and future growth are tied directly to 
our customers. 


Tue FOLLOWING is the keystone of Sowesco’s marketing policy: 
We have no “house” brand that is sold direct to 
ultimate users. 


We sell no products where our name appears on 
the package unless so requested by the buyer or 
required by law. 


We neither sell nor compound motor oil. 


AuerENCE TO this policy makes our sales non-conflicting with and 


wholly dependent on our customer sales — to this end we direct all our 
sales and service efforts. 


* The wedge-shaped center stone at the summit of an arch, the binding force holding all other components im place. 
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